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_ One out of four Americans lives within four miles of a Superfund hazardous waste site.
- There are Superfund sites and many other hazardous waste sites in every state. Every ,
communlty generates hazardous waste - o r

The Federal Superfund Program admmlstered by the U.s. Enwronmental Protectlon .
- Agency (EPA); investigates and cleans up hazardous waste sites throughout the United

. . States. -Part of this program is devoted to informing the publlc and involving them in the

. awareness and encourages an enwronmentai ethlc in students

process .of cleamng up hazardous waste sjtes from begmnlng to end. Haz-Ed was

~ developed to assist EPA’s efforts. Haz-Ed assists educators in teaching 7th through
12th grade students about hazardous waste, environmental issues surroundmg srte
cleanup, and the Federal government’s Superfund Program

‘ Haz-Ed can be used'as part of a Iarger curnculum as speCIal stand-alone activities, or
'on an occasional basis to teach students about hazardous waste issues. Haz-Edis a
compilation of interdisciplinary activities that focus on the often compllcated and
sometimes controverS|aI scientific, technical, and policy issues related to hazardous

* waste sites and Superfund: It is- designed to help students. develop skills in critical
thmkfng problem solving, and decision making. It also increases enVIronmentaI

¥

| EPA hopes Haz-Ed W|II be benefrcual to you in your efforts to ‘educate your stude‘nts

. _-about the environment and the enwronmental concerns we all share If you have any

questions concernlng Haz-Ed or the Superfund Program please contact Nancy L.
Cronin of Superfund's Communlty Involvement and Outreach Center, at 703- 603-9097.
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" INTRODUCTION
“Ten .rhillion children under thé’ age‘of 12 Iive.within-;'l‘miles olf e; Subérfuﬁd site. Ther"

fol:lowing education materials were developed to focus the attention of 7th through 12th
* grade students on hazardous waste, environmental issues surrounding hazardous waste

~ sites, and the Federal government’s Superfund Program. The units in this package are -
designed to help students think critically and creatively about hazardous waste pollution” -

problers and some alternatives for resolving them. The units are interdisciplinary, with a
particular focus on classroom interaction and real-world applicability. They are readily
usable in schools with a team-teaching or theme approach. The materials are designed
for use in'a range of subject areas. A table showing the related subject areas for all units
is provided at the end of this Inttoduction for quick reference. o

The Haz-Ed materials focus on laws 'passed by the United States Congress and
implemented through regulatory programs directed by Federal agencies, primarily the
U.S. Environmental Protection Agericy. These are Federal laws.and programs that apply
to the entire nation. Each state also has a system of environmental laws and state
agencies to-implement them. Even some local governments have acted to deal with
environmental issues through legistation. Although beyond the scope of this document,
‘information about state and local activiies can be very useful toyou.”  ~ ' '

~ Instructional Goals
"The units are designed to fulfill four prjmar‘y.,'insltruptional gqals, Each ‘unit;is hands-on
and interactive, giving students practice in: o B o :

"« Collécting, analyzing, and interpreting data in experiments that illustrate the impact of

. hazardous waste pollution

« Clarifying value systems—their own and those of others—that impact how we
perceive and treat the environment T ‘

« ‘Analyzing how economics, laws, politics, technology, and other factors contribute to .

hazardous waste pollution and the process of dealing with it

< Assessing alternatives for resolving hazardous waste. pollution problems.

.

" Students must gain an understanding of the scientific and technical concepts related to .
"the environment, and see that these concepts are useful and applicable’in the world. To

" show the relevance and utility of the concepts ‘and skills underlying these activities
‘beyond the classroom, many of the units challenge students to extrapolate real world
applications from the information presented: =~ : B




-

What This Package Contains

The package includes 6 Warm-up Exercises, 13 Activities, and 11 Fact Flashes.
These units focus on the most important hazardous waste and site cleanup issues in a
simple, straightforward style. Many of them can be completed in one class period, but
some require two class periods or portions of several classes over a specified period of .
time. The number of class periods required for each lesson was determined based on
an average class period of 45 minutes. These are estimates and are provided only as a
guide. The actual time required will depend on the grade level and the skill level of the

students in the class.

Pieces can be used alone or in various combinations to accommodate the needs of
individual classes and grade levels. Some educators, for example, may choose to
conduct several Warm-ups and Activities in sequence over an entire semester.
Complementary units are referenced in each Warm-Up and Activity.

Several lessons begin with homework assignments to prepare students for the exercise.
Most units call for explanations or presentations by teachers, but several aiso involve
presentations from students and facilitated discussions led by teachers.

’
¥

Fact Flashes

The Fact Flashes are a set of fact sheets that prbvidé the foundation of information on
which the Warm-Ups and Activities are built. The Fact Flashes stand alone and can be
used to supplement your lessons in a number of ways.

Warnri—Up Exercises

The Warm-Ups focus dn developing and understanding some basic concepts related to
hazardous waste. These exercises are designed to be presented by classroom
educators in series or as preparation for related Activities.

Activities . | S

The Activities build on the Warm-ups, although théy can stand alone. Students examine
issues related to hazardous waste and site cleanup. The Activities are designed for
presentation by classroom educators. Since some of the Activities take more than one
‘class period, however, educators may wish to consider sharing the delivery with an
invited guest, such as an EPA Superfund staff member or an employee of the state -
government’s hazardous waste cleanup program. ‘




students in the class

- target grade levels for this -

‘Buggested Subjects are the - /

‘which the lesson is related.

| Preparahon provndes a list of, /

~educator should complete

. answer keys.

Duration -estimates the time
needed for the lesson. The "
actual time required will
depend on the grade level
and the skill level of the

Grade Level indicates. the

unit.

Key Terms/Coricepts 's'hbws‘\'

~ terms students will encounter
. inthe unit (defined in the N

Glossary section of the-
package). -

scholastic subject areas to

Baekgiound contains basic o~
facts and context information
for the educator’s use.

‘materials and steps the

prior to class. -

' Procedure sets out step-by- / -

step instructions for
executing the lesson. .

_\:\ ‘\ /

Pdrpbse explains what the -
' : student will know or be able
. . to do following this activity.

Achvnfg 1.

Wasfe. Where D es
~ i Come From? [
‘ Where Does H o"

Purpose

. Dursidem 2 class periods

Grade tovel 912

Koy Vaima Hazarious waske |
Concepte .

in this lasson, sludéﬁts use a map toidentify and.
. locate potential sources of hazardous waste in'their -
““neighborhood or comimunity. in the process,

Saggaoted Bioiogy

Subjec Chemistry the potential threats it posas
_Background )
Our iifestyies are d by 1 los that produce vast quantlhes
of wasle |ndustnes that produce our clclhng cars, paper, medicines, plastics,
p mmlczers b and o name only a few-—use
e.nd discard ds of Is and other overy year.
Preparahon . )

1. le:e the map on an sasel orhangitona wall whera sludenls canses rt

Procedure .

1." Summarize information found in Fact Flash 1 and your research in proparing the
class, hcludhg haw hazmdous waste sites are created from a variety of sources.

Exfensnon (Ophonel) B

Alkvw the class to choose specﬂic ldeas they want to pursie and damm a plan o!

. action, Monitor and facilitate thslrprogress until eomplanon

49

Wherever appropriate, this

section includes questions
the educator should ask or
anticipate from the students,
student worksheets, and ..

, - .
| s . - N o [ RN
. -

" Extension (Oeiional) offers

ideas for carrying the lesson

. further by suggesting follow- *

up, extra-credit activities, or

. ways to expand participation

beyond the classroom. R ‘

Xi

. students lsam what hazardous waste is and Idenmy




Appended Materials ) | | , - ‘

At the end of this document you will find several resources and supplements that can
assist you in making the most of Haz-Ed or support your independent activities. The
Glossary defines many of the terms and concepts students will.encounter in the
exercises and activities. You may consider providing your students with a copy for their
general reference. '

A list of abstracted Suggested Readings provides both educators and students with
additional information. The list is keyed for grade level and provides references to the
most relevant exercises and activities. ‘ ’

A list of Contacts and Resources provides a variety of information, indluding key phone
numbers and Internet addresses. C

/

A brochure, This Is Superfund, is a stand-alone document that describes the Superfund
Program. It can be used in the classroom and the community.

Finally, the Bibliography lists resources used in preparing the Haz-Ed materials.

How To Use This Package

These materials are intended as resources. Educators should feel free to make o ‘
adjustments in the material to fit in with topics and concepts the class may already be '
studying or to address topics of particular importance to students in a given geographic

area. Also, we encourage educators to use their knowledge of the make-up of the

community to add texture to the lessons and reinforce students’ in-classroom work.

Educators are reminded to consider economic and cultural sensitivities in using the

materials that involve living creatures or procuring materials.

How educators and guest presenters deliver these lessons is all-important. Helping
students think critically about the world around them and their role in preserving the
environment underlies all the materials. Many of the activities involve technical
vocabulary and concepts, and instructors may need to spend extra time defining terms
and providing background. Accelerated students may not have a problem, but others
may. Grade levels listed in the materials are only suggestions; select and adapt these -
materials to your students’ abilities and needs. Feel free to copy these materials and
share them with other educators. ‘ -

xii .




Most umts provnde questlons to stlmulate student dlscussmn but few have a smg|e

- “right” answer. These questions are intended to draw on the students’ abilities to identify
various options, strategies, and’ reasons in arriving at their answers. Educators can ask

. students to-describe how they arrived at a ‘particular answer and encourage themto = .
r compare their answers and approaches with those used by other students to answer the -
‘'same question. Where there may be several ahswers to the same question, challenge

. students to explore why answers are- different and how to determine which, if any, are

correct. This approach helps students develop crltlcal thlnking skills'in a stlmulatlng,
noncompe’ntlve envuronment : -

i
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 Warm-Up | et
Defi nmg Hazardous
vWaste SO

PUr'pose

Durstion 1 class period:
 Oradelevel. 7-10 . ~In this exercise, students define and explore
c e the relatlonshtp between hazardous v
Key Terms/  Corrosive ‘ S
Concepts  Hazardous Substance substancesand hazardous,waste The: o
S . Hazardous Waste . - exercise allows them to identify a number of ’
ignitable ‘commonly used toxic chemicals, describe how. -
B . Toxic - : ‘these materials are used and disposed of, and
' Suggested ' Hesith | o . sort them into the various types of hazardous
Subjects  Life Science . _ waste. Students then discuss how the
Physical Science =~ . : lmproper use, and disposal of these matenals
. Social Studies can affect people in thelr commumty and the -
; envrronment . =

Background

‘ Many familiar products contam hazardous substances Hazardous substance isa broad
‘term that includes many chemicals and:materials, including poisonous or. toxic
chemicals.. Improper use and disposal of. these products can result in the production of -
- hazardous waste that can pollute our environment. Becoming more aware of the
hazardous substances we encounter every day and of the types of hazardous waste
“they produce is the first step.in Iearmng how to properly handle and drspose of them
‘thereby. protectrng ourselves and our envrronment

, Fact Flash 1: Hazardous Substances and Hazardous Waste descnbes these terms and -
their application. ‘For more information on hazardous: substances see the. Suggested :
""Reading list found at the end of the Haz-Ed materials. Other Haz-Ed materials that are -~
related to this topic rnctude Fact Flash 7: Pollutlon Prevention and Act/wty 10: Pollut/on
Preventlon ‘ : »




’

Warm-Up 1

Preparation

1.  Gather the following materials:

. Copies for each student of Fact Flash 1: Hazardous Substances and
Hazardous Waste. ' '

2. Read Fact Flash 1 to prepare for the lesson.

3.  Distribute Fact Flash 1 to the students and' have them read it as homéwork.

Procedure

1.  Ask students what a hazardous substance is. Have them write their definitions
on a sheet of paper or share them with the class. Record them on the chalkboard.

.

2. Define hazardous substances for the class:‘
Hazardous substances are matenals that present a threat or potentlal risk of
injury to people or the environment when they are produced transported
used, or drsposed of.

3. Discuss charactenstlcs of hazardous substances To be hazardous a substance
must have one or more of the followrng characterlstlcs

. Corrosive — capable of chemically wearing substances away (corrodlng) or
destroying them. For example, most acids are corrosive. They can eat
through metal, burn human skin on contact, and give off vapors that burn the
eyes. Acids found in batteries are corrosive.

1 4

. Toxic — poisonous to people and other organisms. Toxic substances can
cause illness—ranging from severe headaches to cancer—and even death if -
swallowed, and many also can be absorbed through the skin. Pestucrdes
weed killers, and many household cleaners are toxms

. Ignitable — capable of burstmg into flames. Ignitable substances pose a
fire hazard and irritate the skin, eyes, and lungs. They also may glve off
harmful vapors. Gasoline, paint, and furnlture polish are ignitable
substances. ‘ :




Warm-Up 1

' Reactive — capable of exploding or releasing. poisonous gas when mixed -
with another substance or chemical.. For example, chlorine bleach and
~ammonia are reactive. When they come into contact wrth each other they
produce a porsonous gas. :

(NOTE You may want-to bring to class examples such as those mentroned

“above, of the various types of household products that can become hazardous

~waste. Use caution in handlrng these products )

-

Drscuss wrth the class some types of hazardous substances that may be found in

© their community.

’

Divide the class into 4 or5 small groups Drstrrbute Fact Flash 1 Hazardous
Substances and Hazardous Waste and have the students read |t

Write the questrons below on the. board or make copres for the students Have

each group discuss the questions. Explain that.each group should be prepared to )

participate in a class-wide drscussron later i in the penod Allow about 20 mrnutes

for group drscussron

. 'What household chemi‘cal,s do people have in their homes or( garages that
' ‘are'ha‘zardous and that could become hazarddus wa’ste? ‘

e Do'you thrnk you or your famrly contrrbute to the hazardous waste problem'?

' If S0, how’? ’

‘e What problems could you, your family, and the communrty face as a result of
~ being exposed to hazardous waste? : ‘

- e What busrnesses in your communlty do you thrnk mrght use hazardous

e Whatare some ways hazardous waste problems can be prevented? Which _

" materials?

of these things can you do? (Give 1 ‘or 2 examples, such as using vrnegar ’
, and water to clean wmdows and not usrng pestrcrdes on plants )

After about 20 mrnutes have the class reassemble Take each questron in turn
and have students share the concerns oprnrons ‘and questions raised in their
groups. You may want to have one or two students write unanswered questions
and suggestions | for preventlng hazardous waste problems on the chalkboard for.

) everyone to see; |



Warm-up 1

About 5 minutes prior to the end of the period, summarize the discussion and
identify subjects students may want to explore more fully in subsequent classes.

Introduce the concept that there are simple steps the students, their families, and
the community can take to decrease and prevent pollution. - Fact Flash 7:
Pollution Prevention provides additional information. Activity 10: Pollution
Prevention presents some ideas for students to explore and contains a handout on
nontoxic alternatives that can be used around the house in place of cleaning fluid,
laundry detergent, pesticides, and so forth. You can copy and distribute this
handout to the class if desired. :

Extensions (Optional)

Have students list chemical products in their homes and sort them into groups
according to the types of hazardous waste they could produce (for example, lawn
and garden pesticides belong in the “toxic” category, gasoline and lighter fluid
belong in the “ignitable” category). NOTE: Caution your students not to touch any
of these substances while they are making their I/sts

Have students contact the local government environmental services office or
sanitation department and find out about recycling and other programs designed to
minimize hazardous waste. For example, have them find out how used paint
thinner and leftover paints should be disposed of in thelr community.

Have students contact Iocal gasoline service stations, oul change and auto
lubricating shops, and nursery and garden supply companies and report on how
these firms are required to dlspose of hazardous substances

Have students contact your state environmental departments and ask if they have
any posters or materials that show how to dispose of hazardous substances and
hazardous waste, or that illustrate the use of alternatives to hazardous substances.
Get some of these materials to use in your school for a dlsplay on Earth Day, Arbor
Day, or other environmental event




Warm- UP 2

Program. Over\new

EPA's Quperl'und

Lo

— || Purpose 4 ;
' Duration 1 class period o ‘ o e ST N
: T R Students become familiar with the goals of the

- Grade Level 7-12 ; ° 1€ ¢ :

e Superfund Program, and the means by which.

Kg&l"mw' ,Early“ActuonR" || - those goals are achieved. The principal goal ..
_ “m ' »chZL%imy : es\ponse B of the Superfund Program is to reduce and .
Hazardous Waste: = " eliminate threats to human health and the
, 'ﬁ%??&li'l?ﬁi‘,’,’lm;mg " || - environment posed by closed or abandoned .
Party. ' ‘ hazardous waste sites. Students become
* Superfund -] familiar with the different ways the U.S.
" Quggested Civies/Government || - lEnvuronmental Protection Agency (EPA)
" . Subjects . Life Science’ . - responds to threats posed by hazardous
‘ Physical Science ~ . |} waste, how hazardous waste sites are

Social Studies

characterized and cleaned up, and the role of

Background N

the local communlty in the process.

o

Hazardous waste comes ‘from a variety of sources, from both present and- past
activities. Years ago, before we understood the dangers of hazardous waste, there were:
no laws controlling its disposal: Many businesses and industries treated their hazardous -

- waste the same as'the rest of their trash—so lt ended up ina Iandflll dumped ina rlver

or lake, or buned in the ground

Eventually, thousands of uncontrolled or abandoned hazardous waste srtes were created

. in abandoned warehouses, manufacturing facilities, harbors, processing plants, or
~landfills. The Superfund Program was created in 1980 to mvestlgate and clean up
' ;hazardous waste sites natlonwrde :

" Fact Flash 2 The Superfund Cleanup Program prowdes a good overview of what EPA is
trying to accomplish with the Superfund Program Superfund is a nickname for the law
that requires EPA to take care of hazardous waste sites, and gives them legal power to
force the people who created the sites to clean them up or repay the government forits .
- cleanup efforts. The nickname comes from a trust fund that provides money for ..
mvestrgatung and cleanmg up these sites. '




Warm-Up 2 v

The Superfund Program refers to the work EPA does to clean up abandoned hazardous
waste sites. - The Superfund Program also responds to emergencies such as a fire in a .
chemical plant where poisonous gas might be released, or a highway accident involving
a tractor-trailer that is carrying hazardous material. In these situations, as always, EPA's
first responsibility is to protect the health and safety of the people, plants, animals, and
waterways in the area from immediate danger. .

For more information on trle Superfund program, see the. Suggested Reading list found

at the end of the Haz-Ed materials. Other Haz-Ed materials that are related to this topic
include Warm-Up 6: What is an Aqu:fer’) and Activity 2: Examining a Hazardous Waste

Site.

Preparation
Option 1: Video and Discussion/Review
1.  Gather the following materials:
. VCR and monitor
. EPA videotape This is Superfund (available from NTIS;
information on ordering is given at the end of this document) :
. Copies for each student of the Student Worksheet, Understanding Superfund:
A Quiz To Test Your Knowledge, and the brochure, This Is Superfund (found
at the end of the Haz-Ed materials).

2. Read Fact Flash 2: The Superfund Cleanup Program to prepere for discussion.

Option 2: Lecture and Demonstration
1. Gather the following materials:

3 clear glass or plastic cups (9 oz. each)

. red food coloring
. vegetable oil
. maple syrup

copies for each student of the Student Worksheet, Understanding Superfund:
A Quiz to Test Your Knowledge, and the brochure This is Superfund.

2. Read Fact Flash 2: The Superfund Cleanup Program to prepare your lecture.
 Read Activity 2: Examining a Hazardous Waste Site for information on the way

different contaminants behave in an aquifer.
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Warr&-tlp 2

Procedure

Optlon 1: Vrdeo and Drscussron/Rewew

-y

j Dlstrlbute the Student Worksheet Understand/ng Superfund A Quiz To Test Your .

Knowledge and instruct the class to read and complete the quiz. AIlow 4 or 5
mmutes for the completlon of the qurz . :

O Outline the. actlwtres.comprrsmg thrs exercise:

e . The qmz w1Il be reviewed and some answers discussed
-« . Avideotape entitled. This is Superfund will be shown (if available).

. A brief lecture on the Superfund Program will be presented
e Correct answers to the quiz will be provrded

e "‘A discussion of the program and a questron-and answer ‘session wrll end the

: class

" Review the qmz Ask volunteers to provrde thelr answers but do not provrde the
. correct-answers (which will come later). Ask the class if anyone knows- of any |
- Superfund sites. Have they ever wondered how Superfund sites are dlscovered’?

Do they know how the risks at the site are assessed? Do they know how sites are -
cleaned up'7 Who is responS|ble for performrng these tasks and why?. :

i students volunteer some famrlrarlty' with the program, or a site, have them share
. their knowledge with the class.. The site may be local, or it may be one of the

better known sites across the ‘country. If appropriate, locate a- nearby site for the

) class and briefly describe the situation. (NOTE: Information on individual sites is -
. - available from EPA’s Regional Off/ce for your state. - A list of EPA’s Superfund

Community Involvement Offrces for each Region is found in the materlals at the

‘end of this document)

Show the videotape Thls is Superfund. 1f you are Linable to show the video, use

the information in Fact Flash 2 and the brochure, ThlS IS Superfund, to explam the '

program to the students

Drscuss the vrdeo restatrng some of the hlghllghts of the presentation. (NOTE If
you are not familiar with the program, you may want to view the video or read

- through the brochure This is Superfund pr/or to the classroom d/scussron of the
© . program. ) ‘ : : ,

- Revrew the answers to the quiz in light of the vldeo (See lnstructors Answer Key,
attached.) Dlstrlbute the brochure ThIS is Supen‘und o
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Discuss the assessment pr'ocess by which sites are discovered and risks are
determined. Note that sites can be discovered by anyone, and that there is a
hotline for reporting potential sites.

9. Discuss the site cleanup process and the importance of the poténtially responsible
parties. The class should understand that Superfund is not a “public works”
program under which the government takes responsibility for the cleanup of sites.
Rather, the government attempts to identify PRPs and encourages them to
undertake the cleanups. If the parties are unwilling to undertake the cleanup, the
government may compel the parties to do so by court order, or may elect to
perform the cleanup and recover costs from the responsible parties.

10. The discussion session should be interactive; ask the class questions as well as
answer them. Types of questions for the class to consider include a discussion of
why there are uncontrolled hazardous waste sites, why the government looks for
PRPs rather than performing cleanups, why some cleanups take a long time, and
the consequences for the pubhc if there were no Superfund Program

11.  Assign Fact Flash 2: The Superfund Cleanup Program for homework.

Option 2: Lecture and Demonstration

1. Distribute the Student Worksheet, Understanding Superfund: A Quiz to Test Your
Knowledge, and instruct the class to read and complete the quiz. Allow 4 or 5
minutes for the completion of the quiz. : :

2.  Outline the activities comprising this exercise:
. The quiz will be reviewed and some answers discussed
. A brief lecture on the Superfund Program will be presented
. Correct answers to the quiz will be provided
. A demonstration of the behavior of different contaminants in water will be

presented.

3.  Review the quiz. Ask volunteers to provide their answers, but do not provide the
correct answers (which will come later). Ask the class if anyone knows of any
Superfund sites. Have they ever wondered how Superfund sites are discovered?
Do they know how the risks at the site are assessed? Do they know how sites are
cleaned up? Who is responsible for performing these tasks and why?

4.  If students volunteer some familiarity with the program or a site, have them share -
their knowledge with the class. The site may be local, or it may be one of the
better known sites across the country. If appropriate, locate a nearby site for the
class and briefly describe the SItuatlon (NOTE Information on individual sites is

10
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avallable from EPA’s Reg/onal Office for your state A l/st of EPA’s Superfund o

-

. .Community Involvement Offices for each Fleglon is found in the mater/als at the
end of this document, ) ‘ . :

' Perfor_m‘the demonstratlon.

a.  Fil each"ot‘the 3'cups with water.‘

b Dlscuss how dlfferent types of wastes caII for dlfferent types of actlon or - E

e

cleanup methods.

c. Addadrop of'red food coloring into the first cup. What happens? How would
. you clean this up? The red food coloring srmulates the behavnor of gasollne
or other. water-soluble contammant in water , :

Add a drop of vegetable oil to the waterin the second cup.. What happens’?

. How would you clean this up? The vegetable oil simulates the behavior of a
light non-aqueous phase liquid (LNAPL), such as Jet fuel LNAPLs are Ilghter
than water but do not mix with water. ‘ : ,

l | e, Add a drop of maple syrup to the water in the third ¢ cup. What happens'?

f. These demonstrat|ons lllustrate some of the contaminants foundata -

How would you clean this up?. The maple syrup simulates the behavior ofa
"'dense non-aqueous phase liquid (DNAPL),.such as TCE DNAPLs are
heavuer than water but do not mix w;th water o

i

.- Superfund site. Warm-Up 6: What is an Aquifer? and Activity 2: ‘Examining a
. . Hazardous Waste Site examme the behavnor of pollutants in groundwater in,
greater detall

.. Review the answers 1o the quiz in light of the Iecture (See lnstructors Answer

. Key, attached.) Dlstrlbute copies of the brochure, Thls is Superfund to the
- students. . , , , , S

Discuss the assessment process by which sites are discovered and nsks are ' )
determined. Note that sites can be discovered by anyone, and that thereisa *

hotline for reportlng potentsal srtes

Drscuss the site cleanup process and the lmportance of the potentlally responsnble
parties. The class should understand that Superfund is not a “public works®
program under-which the government takes responsibility for the cleanup of sites. -
Rather, the government attempts to identify PRPs and encourages them to -

“undertake the cleanups. If the parties are unwilling to undertake the cleanup, the

- government may compel the partles to do so by court order, or. may elect to

‘ _perform the cleanup and recover costs from the responSlble parttes

1
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The discussion session should be interactive; ask the class questions as well as
answer them. Types of questions for the class to consider include a discussion of -
why there are uncontrolled hazardous waste sites, why the'government looks for

* PRPs rather than performing cleanups, why some cleanups take a long time, and
the consequences for the public if there were no Superfund Pfogram.

10. Assign Fact Flash 2: The Superfund Cleanup Program for homework.

Extensions (Optional)

Break the class into groups and make assignments for presentations during a follow-up
class. The number of groups may vary, but each should include about 5 or 6 students.
Give them a week or more to complete the research and prepare their reports.

Encourage group members to discuss among themselves how best to accomplish the
research required, make contact with appropriate sources of information, conduct
interviews, compile information, structure the presentation, and prepare to answer
questions posed by other students. Below are some topics and recommended

_ resources the students could use.

1. Local Emergency Response — This group should report on how chemical spills
and other hazardous substances emergencies are handled in this community. ‘
While the EPA has the power and ability to respond to emergencies, typically the g
first response will be from the local fire department or other emergency ' :
management team. Students should report on the roles different local, state, and
Federal agencies play in responding to emergencies. Does one group assess the
extent of damage and another clean up hazards? How do the agencies lnteract
and coordinate their efforts? ,

2. Local or State Superfund Site — By contacting the EPA Reglonal Community
Involvement Coordinator (CIC) for your state (see the This is Superfund brochure),
students can choose a nearby Superfund site or a site within the state for research.
Information can be collected from the Regional CIC or from a nearby Superfund
Information Repository. A Superfund Information Reposntory is a place near each
Superfund site where information about the site is kept for public review. Typically,
these repositories are at public libraries. This group should make a presentation
on the information available for that site. The report could include:

* ' The contaminants found at the site

The contaminated media (soil, rlvers lakes, groundwater or air)
Whether any responsible parties have been ldentlfled

Who is paying for the cleanup

Any technologies that are being used to treat the contamination
Any other pertinent information.

12
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“The content of the report will depend on how: far along the site is in the 'Superfund .
~ process.- Sites where cleanup action is already underway would be the most -
mterestmg Note that information on more than one site can be presented; each
group can make a presentation on a different site. This will emphasize the different
types of hazardous waste sites cleaned up under the- Superfund Program. If you
~, livein an area with a srgmflcant number of sites, you may consider havrng each -
' group make a presentatlon ona dafferent Iocal site. : '

: When each group gives its presentatlon allow other students to ask questlons Ask
> group members what problems, if any, they encountered in preparlng their : v
presentatlons Ask if they uncovered mformatlon or met people who were partlcularly
) surprlsmg or mterestlng : :

lnstructor s Answer Keg |
‘ 7_ Warm-Up 1: Understandlng Superfund —_ A qmz to test your knowledge
I P V.What is Superfund'?
 a A Federat program that cleans up the natlon s worst hazardous waste srtes

d.  Afundof money made up of Federal tax revenues used to pay for hazardous
’ waste site cleanups :

a2 What is me‘_ant by-the term “ha'zardousiwaste?”

a. By products of socnety that canpose a substantlal or potentlal threat to
human health orthe. envnronment when lmproperly managed '

e A waste product w:th one or more of the followmg charactenstrcs |gn|table (It
~ can catch fire easily), corrosive (it can eat away material), reactive (lt causes
. a V|olent or harmful reactlon) or toxic (it is p0|sonous) :

3. | Who |s responslble for cleamng up hazardous waste sates‘?

a. -TheU.S. Environmentat‘ Protect:on Agency., o
b.  State andlocal enVironmental agencies. -

c.. The u.s. Coast Guard

do Orgamzatlons and people responSIble for contamlnatlon at the sites. -

3 13
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4. Who pays for the sites to be cleaned up?

a.

b.

Organizations and people resbonsible for contamihation at the sites.

EPA through the Superfund trusi fund, if responsible parties cannot be
identified or cannot perform the cleanup.

Federal agencies, such as the U.S. Department of Energy, that are
responsible for site contamination. :

14
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= .

: B .
: Understandmg Quperfund i
A to test k led E
= qUIZ 0 es gour now e ge .
.
: ‘ ™
n : . A - n
=  Circle every 'answer to a question that you thinkis a correct response. -
- . ) , S ' . . . i v 7 x B . . ’ ,.
= 1. Whati is Superfund" A . ': B .
a a. A Federal program that is in charge of all enwronmental Iaws of the United .
‘a . States. ' .
" b. AFederal program that cleans up the natlon s worst hazardous waste sxtes ' .

m c. A coIIection of all Federal and state laws that regulate hazardous matenals -

- d.. A fund made up of Federal tax revenues used to'pay for hazardous waste .
: 2 _site cleanups =

. . : ]

. ‘- : B 7 . . . ,v.. '
= 2. What is meant by —the term “hazardous waste?” o =
a . ’ . n

- ' : =
- a. - By products of society that can pose a substantlal or potentlal threat to .
" human health or the envnronment when |mproperly managed -
= . b.. Mercury in a thermometer. .
. ".¢. A waste product with one or more of the followmg charactenstlcs ignitable - .

= (it can catch fire easny) corrosive (it can eat away matenal) reactive (lt , =

‘m -+ . reacts vnolently or harmfully), or toxic (|t is porsonous) o : - -

-3 d. What you had for dmner last night. .
] N B ' i
s 3. Who is responsnble for cleanlng up hazardous waste sntes" .
»n | ]

‘| : ' N

. - a. ,The U S. Enwronmental Protection Agency .
= b.  State and local envnronmental agencnes ' .
= c. . The U.S. Coast.Guard. 4 "
. d. Orgamzatlons and people responsxble for contamlnatlon at the S|tes .
n - . . .

- -4, Who pays for the sites to be cleaned up" :,
n ) »
| -

- a. - Organlzatlons and people responSIbIe for contamlnatlon at the SItes -
- b. 'EPAthrough the Superfund trust fund, if responSIbIe parties. cannot be . n '
. . identified or cannot perform the cleanup. - ’ o e m

. c.  The public through a sales tax. . ) : -

- - d..~ Federal agencies,.such as the U S. Department of Energy, that are ': v
. ’ responsnble for site contamlnatlon . .

| ]
. v .
. n
u -
| B . . N P ., . =
-IllllllllllllllllIIIllllllllllllIIIIIIIllIllllIlllIllllll‘
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-

A 'D,uration 1class period Purpose

-Orads Lovel 10-12 . 7, Students gain an apprecratron for the part—per-mllllon

* Koy Terms/ Concentration || . -and part-per-billion units used to measure
.|| - Conmoepts %:;am'"ams || - contaminant concentrations i the environment.
‘ ‘ ~ Unit of. Measure Students learn to calculate these ratios and analyze a

sample chemlcal spill to determlne If cI -
Suggoﬂod Mathematlcs P pil eanun actlon is

Subjects . | necessary
r Background ¥
: . Some toxic substances are dangerous even |n very smatl amounts "Part-per—mtlhon"’

(ppm) and “part- per-bllllon“ (ppb) are the unlts ‘of measure scientists.use to describe the
* concentration of a hazardous substance or contamlnant found within a targe volume of
7 another substance For lnstance your could find 500 ppm ofa pesttcrde in a lake.

' Expressrng the amount of contamination in ppm or ppb is measurmg the concentratlon
of the substance. This way, a scientist can take a relatively small sample of water, from
the lake in our example, and measure the concentration of one or more contaminants in
- that samiple; then assume that the concentratlon is the same in the whole lake wrthout
.- testing the entire Iake :

. .For more mformatlon on the science of detectmg and measurlng contammatlon see the

~ . Suggested Reading list found at the end of the Haz-Ed materials. Other Haz-Ed '
materials that are related to this topic include Activity 7: Identlfylng Risks at a

' . Superfund Site and Activity 9: Making-Decisions About Ha»za,rdous, Waste Cleanup.

Preparation
o , 1. Gather the followrng matenals

‘ o . Copres for each student of the Student Worksheet The Numbers Game
SO ‘ ' (An answer sheet for your use is included at the end of this lesson. )
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Procedure

1. Hand out the Student Worksheet, The Numbers Game, and have the students take
the quiz in Part A. Part A is intended to gauge the students’ intuitive grasp of how ' ,
N small a “part per million” and a “part per billion” are. Instruct the students to guess if
necessary to answer these three questlons They will actually calculate the correct

answers in Part B.

2.  After they have completed the quiz, go on to Part B. Worlg with them to calculate
each answer choice and, from that information, determine.the‘lcorrect answers to
the quiz in Part A.

3.  Finally, work through the Lake Jasmine spill scenario in Part C with the students.

Instructor's Answer Key
Warm-Up 3: The Numbers Game 1

Correct answers are boxed.

Part A )
Just how small is a part per million? A part per billion? Answer the followmg three
questions based on your “gut react|on Guess if you need to.

1. One part per million is equivalent to 1 minute in

a. 1day c. 6 weeks

2.  One part per billion is equivalent to 1 second in

a. 3weeks b. 17 months | c. 32years |

Part B
Now go back and calculate each of the answers you chose in Part A. Use the
procedure below for each calculation.

' To calculate the relationship between 2 quantities, first convert both quantities to the
same unit of measure. For example, to compare years to seconds, convert the years
to seconds. To do this, convert the years to days, then the days to hours, the hours to
minutes and the minutes to seconds:

18
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365 days X 24 hours - - 5,760 hours -

‘{year . . 1day - - ~ 1year o
8760 hours , 60 minutes _ 525,600 minutes
iyear ~ ~ t1hour - -  1tyear
525,600 minutes fx 60'seconds _ 31,536,000 seconds
1year . 1minute 1 year '

3

Use the space below to calculate (a) 1 mlnute per day, (b) 1 mlnute per2 years
-and (c) 1 minute per 6 weeks to find the answer to questron 1 of Part A. After you
~ have completed the conversion to the same units (e g., expressing hours, days or
weeks in minutes or seconds) you may have- to round your answers to the nearest -

thousand, miillion, or billion. ' s -
- - a- 1minute x 1 day X — 1 hou; o 1 mmute - 1 - 1part per 1,500
= 1day 24 hours 60 minutes 1,440 minutes” 1,500 ' ,
o v b) 1 minute X 1year. X 1 day X. 1hour —_ 1 minute 1 S part per mllllon
‘ : ‘2years  365days  24hours * .60 minutes 1,051,200 minutes 1,000,000
¢) - 1 minute iweek _° 1day x 1 hour | = 1 minute - 1 R pa'rt per 60,000 '

6 weeks 7 days 24 hours . +60 minutes 60 480 mlnutes 60, 000 v

2. Use the space below to calculate (a) 1 second per 3 weeks (b) 1 second per 17
' years and (c) 1 second per 32 years to fmd the answer to question 2 of Part A.

- .
3

1) 1second - 1 week xoday ~1hour X iminute 1second
- 3weeks 7days. 24hours - 60 minutes 60 seconds 18,144,400 seconds
~ 18,000,000

“=> 1 part per 18 million

2 1second , _1 year'“ x 1 day " 1 hour = " 1second
17 years 3_65 days 24 hours 3,600 seconds 536,112,000 seconds
_— v = —————  => 1 partper 500,000,000
500,000,000 - : K e

X ~lday _ . _thour = - ‘ 1 second .

-365days - 24hours 3,600 seconds  1,009,152,000 seconds

: - | . 32years ays - ) ) - .
‘ - . = T—————— 1 part per billion - -7 T N N

1,000,000,000

3 1second x ‘1year

.
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If the conversion of units leads to a fraction with a numerator other than 1,a dlfferent
method can be used to determine parts per million or parts per billion. Be sure your
fraction has a smaller number on top and larger number on the bottom and divide.

To express the decimal answer in parts per million, move the decimal point 6 places to
the right. To express the answer in parts per bl”lOl’l move the decumal point 9 places to
the right.

Example 1: 20 ounces 2 ounces 2 ounces 2 .
= = = = 0.00125
100 pounds (100 x 16 ounces) 1,600 ounces 1,600 ‘

" Moving the decimal place 6 places to the right gives 1,250 parts per million. ,
Moving the decimal place 9 places to the right gives 1,250,000 parts per billion. (You
would probably not see a number this large expressed in parts per billion. It is better
expressed as a smaller number of parts per million. )

”

Example 2: 11 ounces - 11 ounces - - 11 ounces - 11 ounces = 0.00003437
10 tons 20,000 pounds (20,000 x 16) ounces 320,000 ounces

Moving the decimal place 6 places to the |:ight gives 34. 37, or about 34.4 parts pér
million. Moving the decimal place 9 places to the right gives 34,370, or about 34,000

parts per bllllon

(NOTE: Depending on the skill level of your class, you may need to let students practice
calculating and converting measures of volume. Since students may associate volume
with rectangular objects, you may want to use a swimrhing pool for this sample problem.
Assume that a 50-gallon container of chlorine is spilled into a swimming pool, which is
100 feet long by 50 feet wide by 10 feet deep.)

Based on the scenario described below and the table of legally allowable concentrations
of contaminants in surface water, decide whether local public health officials should take
measures to keep vacationers near Lake Jasmine out of the water. :
Allowable Quantities: Fuel Oil A 2.2 ppm in recreational waters
(concentrations of contaminants Pesticide B 4.7 ppm in recreational waters
above these levels require action) SolventC 1.3 ppmin recreational waters

Conversion Table: 1 acre = 43,560 square feet
1 galion = 0.1337 cubic feet
1 cubic foot = 7.48 gallons

20
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.' ‘ o ‘ | o 4 51031323!
- scenARO . | -
~ Lake Jasminie is a 20-acre lake with an average depth of 30 feet. Yesterday afternoon
- four 55- -galion drums of Fuel Oll A and six 55-gallon drums of Solvent C fell off a truck
“during an accident, rolled into Lake Jasmine and burst open on the rocky shore The

entlre contents of all the drums spilled mto the lake

STEP 1 : ' B
: Calculate the concentration of each contaminant (ln ppm) in Lake Jasmine. To do this -
you must compare the volume of the contamlnants (gallons) to the volume of the lake
: (CUblC feet). - : t

| Start by’ convertmg both to cublc feet. To calculate the volume of the lake, multuply the e
area (ln square feet) by the depth (in feet) to get cubic feet '

, Calculate volume of contammants

4x55 gallons FueI OI/ A X 1 cubic foot/7 48 gallons 29 42 cublc feet Fuel O/l A
and :
. 6x55 gallons Solvent Cx1 CUbIC foot/7 48 gallons 44 12 cub/c feet of Solvent C

. Calculate volume of Lake Jasmme

20 acres x 30 feet X 43,560 square feet/acre 26 136 000 cublc feet of water in Lake
Jasmine : : 4

Companson.

' 29.42 cubic feet Fuel Oil A/28, 1 36 000 CUbIC feet Lake Jasmlne
=29.42/26,136,000.

=0.0000011 : '

’Mowng the dec:mal po:nt 6 places to the nght glves ggm Fuel Oil A

"44.12 cublc feet Solvent C/26 136,000 cublc feet Lake Jasmlne '
' =44.12/26,136,000
' =0.0000016 ; '
: Mowng the dec:mal po:nt 6 places to the r/ght g/ves .6 QQm Solvent C

21
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. STEP 2 |

Compare these levels to the values.in the chart of allowable guantities to see if they
exceed the legally allowable levels.

Allowable Quantities: (concentrations of contamlnants above these levels require
action)

Fuel Qil A 2.2 ppm in recreational waters

Pesticide B 4.7 ppm in recreational waters | ' N

_SQLQﬂLQ 1.3 ppm in recreat/onal waters

1.1 ppm Fuel Oil A does not exceed the allowable concentratlon of 2. 2 ppm If that were
the only chemical spilled, no action would be necessary. :

However, since 1.6 ppm Solvent C does exceed the limit, local health officials will have
to keep Lake Jasmine residents out of the water untll the levels of contaminants are low-

ered.

.22
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: The Numbers, Game :
. L =
. Part A , ' , "
= Just how small is a part per mllhon'? A part per billion? Answer the followmg three,.’ :
- questlons based on your “gut reaction.” Guess if you need to. ' =
|
™ ! -
. 1. One part per million is equrvalent to 1 mmute in =
.- a.-1day b. 2years c. 6 weeks .
- Bt Ae -
:‘ 2. .. One part per billion is equwal.ent to .1*second in .
. a. 3weeks = b. 177 months .c. 32years o i T -
- . n ) : . . N : \ B ,.
:.PartB . R B
. = Nowgo back and calculate each of the answers you chose |n Part A.Use the procedure =
= below for each calculatlon : : -
\ " , . . " .
: [ | LI
= To calculate the relatlonshrp between 2 quantmes, first convert both quantrtles to the -
= . same unit of measure. For example, to-.compare years to seconds, convert the years -
‘ . . to.seconds. To do this, convert the years to days ‘then the days to hours, the hours to, -
. ,mlnutes and the mlnutes to seconds - ‘.
B ‘ "
[ , . LI
. ‘865days 24 hours _ 8760 hours .
] - . . g = - »
a .1_year . 1day.. = 1year .
. 8 760 hours  B0minutes - _ 525,600 minutes - -
e ] j R ' »
.:v - 1year 1 hour ~1year .
. . a
‘= 525,600 minute,s. . x 60 seconds - 31 536 000 seconds =
‘= ‘ ‘ \ _
.- 1 year L 1 mlnute ‘ 1 year :
= X LI
m ]
= A . ) . . =
- After you have completed the conversion to the same units (e.g., expressing hours, . ‘, : ,
.= days, or weeks in minutes or seconds), you may have to round your answer to the ‘ .
" m - nearest thousand m|II|on or billion. : . . -
;. =
o :
a1 =
. . [ m
. » n -
- . -
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Use the space below to calculate (a) 1 second per 3 weeks (b) 1 second per 17 years,
and (c) 1 second per 32 years to find the answer to question 2 of Part A.

Part C

[ ]
|
n
n
[ |
[ ]
n
u
[ ]
a
| ]
»n
]
]
|
a
[ |
[ ]
-
[ |
-
|
[ |
[ ]
»n
[ ]
| |
| |
[ ]
| |
»
u
|
]
| |
| |
a
| ]
If the conversion of units leads to a fraction with a numerator other than 1, a different :
method can be used to determine parts per million or parts per billion. Be sure your - :
[ |
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[ |

=
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=
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| |

[ ]
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fraction has a smaller number on top and larger number on the bottom, and divide.

To express the decimal answer in parts per million, move the decimal point 6 places to
the right. To express the answer in parts per billion, move the decimal point 9 places to
the right.

Example 1: 20ounces _ 2 ounces _ 2 ounces 2

" 100 pounds  (100x 16 ounces) 1,600 ounces 1,600

Moving the decimal place 6 places to the right gives 1,256 parts per million.
Moving the decimal place 9 places to the right gives 1,250,000 parts per billion.

(You would probably not see a number this large expressed i in parts per billion. It is
better expressed as a smaller number of parts per million. ) :

Example 2: 11 ounces - _1tounces 11 ounces — __11ounces = 0.00003437
10tons 20,000 pounds (20,000 x 16) ounces 320,000 ounces

Moving the decimal place 6 places to the right gives 34.37, or about 34.4 parts per
million. Moving the decimal place 9 places to the right gives 34,370, or about 34, 000

parts per billion.
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Based on the scenario descrlbed below and the table of legally allowable concentratlons ‘
~of contammants in surface water, decide whether local public health officials should take
~ . rheasures to keep‘vacatloners near Lake Jasmlne out of the water

" Allowable Quantities: - FuelOilA 22 ppm in- recreatlonal waters
"-(concentrations of contaminants  Pesticide B 4.7 ppm in recreational waters
. above these levels require action) SolventC 1.3 ppmin recreatlonal waters

Conversion Table: 1 acre = 43 560" square feet
o 1 gallon = 0.1337 cubic feet -
1 cubic foot = 7 48 gallons

SCENARIO ' T ' .
Lake Jasmine is a 20- -acre lake wrth an average depth of 30 feet Yesterday afternoon
* four 55-gallon drums of Fuel Oil A and six 55-gallon drums. of Solvent C fell off a truck
‘ durlng an accident, rolled into Lake Jasmine and burst open on the rocky shore The
" entire contents of all the drums sp|lled into the lake.

.

STEP1 , » : o C
Calculate.the concentratlon of each contamlnant (in ppm) in Lake Jasmme To do this
you must compare the volume of the contamlnants (gallons) to the volume of the lake

,,'(cublc feet)

’Start by convertmg both to CUbIC feet. . To calculate the volume of the lake multlply the ‘
. area (m square feet) by the depth (in feet) to get cubic feet. | : ‘

. >

-

STEP2 ' ' : - _
Compare these levels to the values in the chart of allowable quantltles to see if they
_exceed the legally allowable levels e -

\
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Warm Up4 S o

RISk Concepts

_Duration 1 class period . P“rpose
Orade Level 7-10 ' ‘ In this exercise, students explore the ‘meaning
Key Terms/  Environmental Risk- - of risk in termis of a simple exercise in- ,
Conoapts gislg TR ||  probability. They explore the idea that not all
Probability - ' _ risks have the same consequences and are -
Suggested Biology' . - not likely to occur at thé same rate. The’
Subjects S?Sa'i}fé%ﬁng - exercise helps students to evaluate the impact
~ English . of risk on the basis of probabilities, benefits;
Life Science ~and their perceptions. .
Physical Science : o
Mathematics - : '
Background

Nothing in Ilfe is a "sure thing." Whrle it is unlikely that |t will snow in Texas in Apnl itis
possible. -In the same way, it is unllkely that it will be 80 degrees-in Massachusetts in
.December but it is possible. Saying something is "unlikely" or that it "probably will
happen" is an indication of the probability that this partlcular thlng will occur. Every day
you wergh probabllmes even without reallzmg it

For example when you take a test, you thlnk about the chances of getting an "A." How ‘
likely you think it is that you'll get an "A" depends on how well you studied and- how hard

-you think the test will be. Or, if you want to be plcked for a team, the chances that you'll

make it depends on how many other people want to play and how good you are |n : :
companson to everyone else. " - -

When it comes to the enwronment the chance of somethlng dangerous happenrng is
called risk. Each type of hazardous substance, hazardous waste or dangerous

- situation involves a different amount of risk. The risk i is made up of two parts: (1) the -
. chance that people will be exposed to the substance, and (2) the chance that exposure
- . will injure or harm them. Environmental risk measures the probability that the
environment will be damaged by a particular hazardous situation. Decisionson
cleaning up a Superfund site are based on the risks the site poses to people and the

nvrronment : .

There are generally many factors mvolved in ‘determining the risks surrounding a
particular hazardous situation. These factors includé the potential for damage each .
particular substance can cause, the chances that the substance is-going to spread from
the original site through water, wind, or some other means and the chance that people

* will come in contact wrth the substance : : : :
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In this Warm-up, students perform a simple exercise in probability to gain a beginning -
understanding of how chance operates. For additional information on probability, and
risk, and environmental risk assessment, see the Suggested Reading list found at the
end of the Haz-Ed materials. Other Haz-Ed materials that are related to this topic
include Activity 7: Identifying Risks at a Superfund Site and Activity 9: Making Decisions
about Hazardous Waste Cleanup. o L

-

Preparation

1. Gather the following materials:

Several coins

Several sheets of paper

Several pencils

Copies for each student of the Student Worksheet, Risks and Benefits.

Procedure

1. Explain to students that the class is going to conduct an exercise in probability by
tossing a coin. Explain that, for one brief moment, when a coin is tossed into the
air, it assumes a state of unpredictability. We know that it will either be heads or
tails, but we cannot know which one while the coin is in the air. Even so, in
repeated trials under similar conditions, we do know that heads will come up half
the time and tails the other half. This illustrates the theory of probability—how
likely it is that a particular result will occur in a given situation. ‘

Organize the class into groups of about 2 or 3 students eaph.‘ Give each group a
penny, a piece of paper, and a pencil. If necessary, demonstrate how to toss a coin

to determine heads or tails.

3.  Instruct each group to flip the coin 50 times,
recording the results of each toss. Have the
students record the total number of heads and
total number of tails that occurred after:

Record each group’s resuits on the chalkboard.

5 coin flips

10 coin flips
25 coin flips
50 coin flips.

28
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Explain that few events are as predlctable as a coin toss No matter how many

times a coih comes up heads, there is only a 50-50 chance that the next toss will -

_ be tails. While the ratio of héads to tails may vary with only a few repetltlons the

ratio stabilizes at or near one-half after many repetitions. (For example, .

- theoretically it would take a m|lI|on people tossing coins 10 times a minute 40 hours

a week for 9 centurles for a com to fall on heads 50 consecutlve tlmes )

| Have the class compare the results of the coin toss exercrse for each group. Did
. the ratio of heads to tails vary after 5 tosses'? After 10 tosses? Was the final ratio

about one- -half? If not why'?

Explaln that although the coin toss demonstrates the fundamental prmcrple of

- probability, determining the risks of i |n1ury, disease, or death from a particular -
. hazard is far more complex. This i is true mainly because these risks are dependent

on the occurrence of other factors, and the interaction of multlple factors, such as

: contact (or exposure) to the hazard that causes the effect

Dlstrlbute a.copy of the Student Worksheet Rlsks and Benefits, to each student

~and review the instructions for both parts. Give students about 10 minutes to

complete the worksheet (mdrvudually orin small groups) Have students dlscuss v

" their answers to the questions.

. Extens:ons (Optronal)

Assrgn students to go to the library and Iook up detalls to support: the answers they
gave in Part B of the worksheet (for example, what gasollne is made of and why it

_is harmful, the number of automoblle or alrplane accrdents that occur each year, or

where PCBs.come from)

- Have the students wrlte a short story about how one. of the risks listed in the work a
* sheet was harmful to people or the environment. This may requrre students to -
. conduct some research. The resources in the Suggested Reading list are helpful.

Allow the students to base their story on a true event if they wish. Select the best

-stories, and ask the students who wrote them to summarize them-for the class.

Discuss the stories in terms. of the students’ personal wrlllngness to accept

' voluntary and involuntary rlsks :

29
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Warm-Up 4

STUDENT WORKSHEEI’

-...v..-...l......-.’..I_._--.-'..'-'-.-...--...-....-.,.v .
.- , - .

Rigks and Benefits.

v

PartA
For each srtuatlon listed below, descnbe a potenttal danger (somethmg that could ,
happen that would cause concern for public health). List at least two ways people or the ~
environment could be injured and, if possrble at least one benefit that people or the
envnronment could gam from |t

. Transportatron of a hazardous substance on hlghways near urban areas '
- (see example on second page) . :

‘ - An old mumcnpal and mdustnat dump that does not meet current desngn
_ and safety standards S L o S

n

[

. i . . . - ; . . . . . - . =
-IIIIIIIIIIIIII-IIIIIIIIIKI4IIlIIIIIIIIIII-II.IIIIIII.II_.‘IIllI.lll.lll.lllllll,ll.‘ll

« A large housing area huilt on an unknown hazardous waste site
’ - contaminated with polychlorinated biphenyls (PCBs)

e Storage of gasoline iv‘n'undverground ;tanks at localrgas 'stations '
. ,Tr;avel’by automooivle
. Tra\rel byv» airplane
. "Ci'garett'e smoke - o

. Pestictdes :

. A tornado
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Warm-Up 4
STUDENT WORKSHEET

—~

| 4 .

. EXAMPLE: Transportation of a hazardous substance like mercury on hlghways in
. urban areas

.

|

. What Could A traffic accident causes the container to rupture and release

. Happen: mercury into a lake or stream.

.

. ,

o Injury: Mercury builds up (bloaccumulates) in the fish, which people and

- wildlife eat, and threatens the public water supply serving many

- people downstream. People and wildlife may become ill, some may
o dle and offspring suffer severe birth defects.

.

= .

- Benefit: Mercury is used in manufacturing many important products, including
. paint and paper and in processing leather. It is a key element in.

. dental fillings, thermometers, and some fungncrdes and insecticides.
. , , :
n

"

Part B

Now, answer the following questions:

1. How would you rank the situations in Part A in terms of how risky they are and how
likely injuries are to happen'? )

2. How would you rank the risks in terms of the number of people affected and the
severity of the possible harm? (That is, which situations present the deadllest and
most widespread risk?) '

3. Which of the risks are you willing to accept (voluntarily), and which do you have to
accept (involuntarily)? (For example, you can choose not to smoke cigarettes but
you may not be able to prevent the transportation of hazardous substances along a
highway near where you live.)

a v - . " . - ' "
..ll.l.lllIIIIIIIIIIllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Hazardous Waste
|ssues in the News

Pur osei
‘Duration . 1 1/4 class penod ' p .
_ Orade Level 7-12 f"." o " In this exercise, students conduct research to
Koy Terms/. Comammatlon :collect reports in newspapers or on TV or the radio -
‘Conoepte Hazardous waste = ||. -ON local and national hazardous waste issues. This |
‘ sug;gw  chemistiv < ‘ helps students apprecnate the magnitude of the »
. emistry - g
" Gubjeots - Geography v hazardous waste problem A follow-up dlscussmnv
70 Histoy .. |f allows students to explore- how hazardous waste
© Life Science - |ssues affect thelr communlty
.+ ... Physical Science - -
Social Studies o ‘ o T
~_Journalism - t ' - ‘ S R
‘Baokground D

The news medla—newspapers, news magazmes television and radio statlons—lnforms
people about environmental issues and problems. News reports can play an. lmportant A
role in shaping the public’s perceptions of the government's efforts to address the issues
and resolve the problems. For example, the media not only reports on enwronment-
related events, 'such as accidents involving the release of hazardous aterials or the -
dlscovery of hazardous waste contammatlon at'a site; it also lets people know how .
.officials are respondlng and if necessary, what to doto protect themselvesfrom the

o Vhazards involved. The media also helps to keep people’ lnformed about the day-to day

o truly hazardous

_progress of hazardous waste cleanup efforts, recycllng programs, and eﬁorts to
» conserve natural resources. . :

“The way reports are wrltten can glve a good or bad mpressron of what i is belng done to
‘remedy hazardous situations. The media can aiso help ‘commuriities’ tocus on potentlally
dangerous situations so preventlon measures can be taken before the snte becomes ‘

1

For additional mformatlon on the role the medla plays in environmental protectlon and

. cleanup, see the Suggested Reading list found at the end of the Haz-Ed materials. _Other
Haz-Ed materials that are related to this tOplC mclude Fact Flash 10: Superfund

| Communlty Involvement Program - ,
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Warm-Up 5

Preparation

1.

Gather the following materials:

. Copies for each student of the following Student Handouts, which présent
sample articles. ’

Procedure

Class #1 “

1.  Discuss the role of the media in relationship to Superfund. The ‘media is how most
people learn about hazardous waste issues.

2.  Explain to students that a follow-up class (specify the date) will focus on the
problem of hazardous waste. To prepare for the class, they are to gather reports
from the news media (newspapers, magazines, radio, and television) about
hazardoys waste sites and other environmental contamination problems. =
Distribute the attached Student Handouts, which can serve as examples of the . y
kinds of stories to look for. ' o

3.  Divide the students into 6 teams. Assign each team one of the following:

¢
a.  Collect articles from local newspapers

b.  Collect articles from national newspapers (New York Times, Washington
Post, Los Angeles Times) or from major daily newspapers |n your state

c.  Collect articles from national news magazines (Newsweek, Time, U.S. News
and World Report) or environment-related magazines (Ecology, Audubon,
Science) '

d.  Monitor and take ngtés on radio progrérﬁs (all-news statjoné, National Public
Radio, and local radio “public affairs” programs) : :

e. Monitor and take notes on television news programs—daily local news, daily
national (network) news, CNN, weekly news programs such as 60 Minutes
(CBS), Dateline (NBC), Prime Time Live (ABC) '

f. Gather information from the local library on hazardous waste problems and
toxic contamination of soil and water since 1980. (This information should .
include, but not be limited to, reports on Love Canal near Niagara Falls, New

- 34
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- Local Waste
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. York Tlmes Beach Missouri; and the 1 980 explosion : and f/re at the

'. Chemical Control Company in Elizabeth, New Jersey. The problems in these

* communities are referenced in many books about hazardous wasteand
pollut/on—see Suggested Read/ng list. ) e :

: Stress that teams with assngnments a-e shouid focus on collecting mformatlon .
~‘about hazardous waste probiems in their local area or their state; articles about
" those in other parts of the country should be gathered only if no local-interest

stories are available. They should gather information on the kind of waste, type of B

f mcrdent location of incident, and people responsrble

¢

t"AIIow each team to organlze itself and make mdnvndual assrgnments to avoid
- duplication of effort and complete the research needed. Suggest that each team-

select a spokesperson to- present a brief summary of the mformatlon collected by

o the team at the begmnmg of the follow-up class.

Give teams 3 weeks to conduct research. a

Class #2

Have team members sit together for thls class. Have the spokesperson for each
team summarize the information the team has collected. Following the
presentatrons have the class discuss the information presented Encourage

‘'students to compare various hazardous waste issues and problems highlighted in

the presentations; what caused them, how they were dlscovered and how they are o
belng (or were) addressed '

L i

" Ask students what conclusrons they can draw from thls mformatlon about how ’ :
‘hazardous waste mlght affect their community.- Have them suggest ways ‘they. can .
_ prevent or mmlmlze the potentlal problems related to hazardous waste. '

"N,

Ex’rensrons (Op’nonal)

' Have the students wrlte an article or an edltonal for your school or commumty

newspaper or a local radio or television station highlighting hazardous waste

issues in your community (or state), Have them research how to prepare the
material for submission, who to send it to, .and how to follow-up to ensuré the best
chance of publication or broadcast. Have students share their articles and . '
edrtonals with the class. . 'Encourage one or more students to pursue publlcatlon or
broadcast of their materlal and to share the results with the class.

- 35
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Have students make a collage of articles they collect ahd display it on a school
bulletin board or use it as the backdrop for a presentation on hazardous waste

issues to a school assembly.

Have students set up an information booth in the school on Earth Day or another )
environmental event. They can collect and distribute the information they gathered
for this assignment and inform other students of hazardous waste sites in the area.

PO
4

!
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; Tank Farm Pollutmn May Orlglnate

from Up to 7 pomts, Ofﬁc1als Say

By Mike Ward

As many as seven plumes of
contamination may be responsible

for the underground poliution around v

East Austin’s gasoline tank farm, .
Texas Water Comnussmn ofﬁc:als

-said Friday.

- At least two of the plumes, they

‘ saJd may be caused by leaking un-

derground fuel-tanks not associated
with the tank farm. '
““We think we have the plumes
pretty well defined now, and we are
pressing ahead to clean up the soil
and water contamination,” said Ken

N Ramirez, the commission’s deputy
“-director.

Agency specialists sald they are
not planning to require the removal
of the contaminated soils as part of

* that cleanup.

- “We haven’t ruled it out, but we
haven’t ruled it in, either,” said

David Ruckman, who is overseeing

the cleanup for the agency. “You’d
be talking about a major project to.

~ remove soil, and we’d like to avoid

that if possible. Plus, what you'd be .

~ doing s picking up the cont_armnated .
" 'soil one place and moving it'to an-

other place.” .

‘Ruckman said a string of test
wells around the six fuel terminals,
which are on a 52-acre site at

Springdale Road and Airport Boule- . -

vard, show one plume of tainted
groundwater beneath the Chevron

That plume, hkely resultmg
from a 1987 spill of more than
12,500 gallons of gasoline, appar-

" ently has seeped beneath the neigh-
_ boring Exxon terminal, he said:
] - A second plume apparently lies
. under the adjacent Mobil'and Star -

Enterprise terminals, just to the
south, according to Ruckman. He
said Star may have a separate '

contammatxon plume on another por-‘

tion of its property and is runnmg
additional tests. -
. A fourth plume, he said, ema-

" nates from the Coastal States termi-

nal on Jain Lane. And a fifth plume

" extends from the site of a 1988 pipe-- .
line break at the edge of the neigh-

boring Citgo terminal.

Groundwater contamination has’

also been found beneath a Kraft
Foods plant, across Airport Boule-
vard from the Star Enterprise termi-
nal, according to Water Commission
officials. That apparently resulted -

. from a leaking underground tank and

is to be cleaned up, they said.

“There may be another plume
beneath the area of Airport and Bolm
(Road), but at this point we’re not
sure whether it’s coming from

. Citgo” or a Payless gas station-con- '
" venience store at that 1ntersect10n, he

said.
- When the controversy over un-‘

__ derground pollution at the fuel termi-
nals began five months ago, officials

speculated that contamination re- -
sulted from two and possibly three
plumes. Additional test wells and -
monitoring work by experts led to

. the additional details, Ramirez said. '

Ruckman and Robin Shaver
with Water Commission’s under- -

. ground storage tank unit said séveral
‘of the six oil companies that operate

the fuel terminals are being asked to -

 drill additional test wells to pr0v1de
_ abetter definition- -of the plumes
. Most of that work will take place
_ south of the Coastal and Citgo termi- -
- nals, they said.
' “We’re at the point where we

think we’ve gota good handle on
where the plumes are and where we.

~ don’tneed to'do a lot more tests as .

an agency,” Ruckman said. “We’re
now getting the oil companies to

- 37

take the ball on thls—get thmgs
cleaned up.”
As part of the cleanup, several

"~ oil companies have.proposed pump-

ing out contaminated groundwater

VocalWaste |
Cleanup Procass  /*

S

and cleansing it of gasoline contami-

. nants that have seeped underground.

But removal of contaminated soil,

sought by netghborhood residents to’
_prevent recontamination, is not -

among those plans at present ofﬂ-
cials said.
“We have not estabhshed any

exposure risk to humans” from leav-

~ ing the tainted soil in place, Shaver

said. “It’s 20 feet below the surface.
There shouldn’t be any danger.”
Nonetheless, Ramlrez and
Ruckman said soil removal—whlch
would make a cleanup much more

expensive and could force relocation
“of some residents—has not been

ruled out as an option. Ramirez said

- monitoring wells could be used to'.

check any future ‘pollution, once
groundwater steps are complete.

Neighborhood leaders said they

want the soil cleaned up.
“The oil companies must ‘clean

- up what they messed up,” said Ron

Davis, who heads the East Austin -
Strategy Team, a coalition of com-
mumty groups. “They need to clean

itupat their expense. And-if the Wa- '
ter Comfmssmn does not want to ex-

ecute thie will of the people, they

.- should step aside.”

Ati;erican-Statesman,‘ June

27, 1992, Austin, Texas
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3 Firms Ante Up Share of the Bill To
Cleanse Toxic Site i 1n Newark

By Bill Ganno

Three companies have agreed to
pay part of the Federal government’s
822 million cleanup of the White
Chemical Corp. Superfund site in
Newark, the Environmental Protection
Agency (EPA) announced yesterday.

According to the terms of a Su-
perfund unilateral order issued by the
EPA late last month, Monsanto Co.,
Inc., PPG Industries, Inc. and Rhone
Poulenc AG Co. have agreed to share
in the costs of the cleanup.

But the owner of the 4.4 acre
site, the bankrupt operator of the plant
and five hazardous waste generators
have all refused to help pay for the
cleanup and may be targets for future
legal action, EPA officials noted.

The company manufactured acid
chlorides and flame retardant com-
pounds used by agricultural, pharma-
ceutical and building products
industries at its Frelinghuysen Avenue
plant.

The EPA took control of the site
in August 1990, several months after a
raid on the plant by State investigators
from the Attomney General’s Office
and the Department of Environmental
Protection and Energy (DEPE).

At the time of the raid, shocked
DEPE investigators found more than
11,000 drums of hazardous materials
strewn around the property. Also
found were thousands of deteriorating
laboratory containers, gas cylinders
and improperly stored chemicals.

The conditions at the facility
were so dangerous that the Agency for
Toxic Substances and Disease Regis-
try warned that the site and the clean-
up process could create hazards such
as vapor releases, fires, or even explo-
sions.

The site, officials said at the time
of the raid, posed a serious health risk
to the neighborhood of some 12,000
residents who live within a half mile
of the plant.

Located less than a mile from
Weequahic Park, Newark International

Airport, the Anheuser-Busch brewery
as well as several manufacturing facil-
ities and hotels, office buildings and
businesses along nearby busy Routes .
1 and 9, members of the Newark and
Elizabeth city council say the site has
been an environmental nightmare
waiting to happen.

DEPE inspectors found that
White’s improper management of
stored toxic and hazardous material
had resulted in numerous open con-
tainers, frequent releases of hazardous
chemicals, damaged, bulging, unla-
beled containers, numerous spills and
incompatible materials being improp-
erly stored together.

The site was proposed for inclu-
sion on the Superfund national priori-
ties list in a special update in May
1990 and finalized on Sept. 25, 1991.
Superfund is the Federal program to
clean up abandoned or inactive haz-
ardous waste sites. 3

So far, the Federal agency has
spent more than $10.5 million on the
removal of thousands of drums and
other containers of hazardous materi-
als from the White property. Before
EPA took control of the site, DEPE
spent more than $825,000 in cleanup
costs. ‘

The EPA has inventoried and
sampled approximately 7-900 drums
and 110 tank vessels as well as cate-
gorized and separated over 12,500 lab
containers, officials said yesterday.

Of the 11,600 drums found on
site, 4,000 empty containers were
cleaned and sent away for recycling.
EPA has also recycled 48,000 pounds
of solid materials and 36,000 gallons
of liquid materials.

More than 50 gas cylinders have
been returned to the original manufac-
turers while some 60,000 gallons of
liquid wastes, including acids from
1,700 drums, have been drained and
stored in tanks on site.

“To date, as a result of regional
enforcement efforts, private parties
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have contributed approximately $500

million in Superfund settlements in
New Jersey,” EPA Administrator Will-

iam Reilly said in a prepared state-

ment issued by the agency.

*“The Superfund emergency re-
moval program used fast-track haz-
ardous waste cleanup methods to
stabilize the White Chemical site,”
Reilly said.

White Chemical moved to New-
ark in 1983, leaving behind another
polluted tract in Bayonne. DEPE had
cited the company in 1979 for viola-
tions, including unlawfu] storage of
hazardous waste.

The Bayonne site is now also un-
der consideration for possxble inclu-
sion on the Superfund list, according
to State environmental prosecutor, As-
sistant Attorney General Steven Ma— R
donna.

Madonna mmated a probe of the
plant that lead to the indictment of the
firm and its owner, James White, by a
grand jury. '

In a May 7 plea bargain agree- '
ment with Madonna’s office, White,
68, pleaded guilty in Superior Court
in Newark to'two counts of the five
count indictment, admitting he illegal-
ly stored and disposed of more than
2,000 drums of dangerous chemxcals
at his plant.

As part of the plea, the State wxll
recommend White serve at least 364
days in jail, serve five years probation
and be sentenced to 2,000 hours of
community service upon his release

_ from jail.

The conviction on the two counts
of unlawful storage and disposal are
both third-degree crimes and carry po-
tential sentences of between three and
five years and a fine of up to $7,500.
Sentencing before Superior Court .
Judge Richard Newnian in Newark is
scheduled for June 22.

Star-Ledger, June 5,1992,

" Newark, New Jersey
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“Super” News

—'—Saegertown Supelﬁmd Szte Cleanup
Gets a “Cleaner” Plan

A‘By Judy Acker

Changes have been approved

for proposed cleanup of the Saeger- -~
. town Superfund site, eliminating the

need for on-site’ incineration of toxic
301 v

. * Both the Environmental Protec-
tion Agency and GATX Corp.,
former owners of the industrial area,
have OK’d a new, cheaper cleanup

- plan which could save GATX as

much as $7 million and cut down on

cineration process. -

The 100-acre area, on the
southeast side of Saegertown along
Route 198, was the site of a former
‘GATX repair facility for railroad. -
tank cars, in operation ffom 1951 to
1967. ' '

. EPA placed the site on the Su-
--perfund cleanup list in 1990 after
finding soil and groundwater were

' contammated by toxxc waste prod- ‘

ucts.

GATX, now headquartered in-
Chicago, is a management business
for acid-based transportation. The

. firm leases railroad tank cars and of-

fers full service including repair and

maintenance of the cars.

Caren Arnstein of ENSR Con-
sulting and Engineering—contracted
by GATX to design and oversee the
on-site cleanup operation-—said

. GATX submitted a formal request to -

. EPA on Jan. 9 to modify the cleanup
plans. ,
Originally, cleanup was to be

done by a mobile incinerator. GATX .
now has asked EPA to allow for off-

site treatment. =~
The plan provides GATX would
excavate the contaminated soils and

- ,dust and smoke generated by the in-" -

‘materials and ship them to existing
facilities for treatment. Soil contami-

' nated by fieavy tars would be

shlpped to Wampum, south of New
Castle, and other contaminated soils -
would be sent to erther Kansas or
South-Carolina to be detoxified.
‘GATX said the alternative plan

. would be faster, less expensive and

~ just as safe as on-site incineration. In -

- addition, the plan provides a use for'
" the materials excavated at the site -

+ said Jay Grove, GATX senior enviQ ‘

~

qurre new pemuts

- through energy recovery and materi-

als recycling, .
EPA will prepare an “Explana-
tion of Significant Difference” re- .

.quired as.part of the Superfund '

process. The new proposal is ex-
pected to meet no resistance from
Superfund officials. |

GATX has retained ENSR and

" other experienced environmental

contractors to conduct excavation

arid cleanup.’

~“This change will benefit the _
Saegertown community because it

. will eliminate the need for an on-site
.incinerator, and will result in faster

completion of on-site activities,”
ronmental engineer. = °

“We share the borough’s con-
‘cerns about remediating the site as
quickly and as safely as possibie, so
the land may be developed for pro-.
ductlve use,” he said. .

‘Grove said thie new plan is as
safe or safer than the previous one .

" for the residents of Saegertown, be-

cause it complies with all State and -
Federal regulanons and won’t re- .

-

¥

Lotal Waa |

Claanup Process

JITTIL
LR
I

. Steve Donohue of EPA said the
proposal is justifiable for several rea-
sons: it’s faster, the waste will be

- treated as effectively with resource .

conservation now possible, and cost

- would be reduced to half of the esti-

mated $14 million proposed in the
original plan.
© 'With the new plan, the esti-

..'mated completion date for remedxa- :

" tion is February 1996. .

Donohue will be.available for a

"pubhc question and answer session

.. Feb. 21-from 7 to 9 p.m. at the

. Saegertown Borough Building.

Tribune, June 27, 1995,
- Meadyville, Pennsylvania
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Cleanup Set For Toxic Site

By Arnold Abrams

It looks like another
empty lot in a scraggly indus-
trial area, unappetizing but
harmless. Lurking unseen be-
neath the ground on the half-
acre site in Garden City,
however, are chemical sol-
vents and petroleum products
that have seeped into the dirt
and threaten to contaminate
public drinking water.

That much was deter-
mined more than a decade ago
by Nassau County and
Hempstead Town authorities,
who ran a series of tests and
then filed formal complaints
against the Pasley Solvents
and Chemicals Co., which had
used the site as a chemical
distribution facility since
1969.

Warm-Up 5
- STUDENT WORKSHEET

¥

Pasley declared bank-
ruptcy soon after the county
and State acted, but nothing
was done to the site. By June
1986, it had been designated
as one of Long Island’s worst
hazardous waste sites. It also
had been placed on the Fed-
eral Environmental Protection

. Agency’s national list of Su- -

perfund sites requiring reme-
dial action. T
Such action now is about
to begin at the Pasley site.
News about the project
came last month, when EPA

. officials announced that ap-

proximately $14 million will
be spent to remove waste and
eliminate hazards at the site.

Newsday, June 15, 1992,
Garden City, New York
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'EPA To Begin Glen Ridge ‘C‘dle-anuxp s

Local Wasto.
Cleanup Pracess

BTN

T
| AR

~W. Orange Radlum Work Contlnues

By Caryl R. Lucas

. The U.S. Environmental
Protection Agency (EPA) this’
week will make way for the -
‘excavation of radium-con-

‘taminated soil from seven' .

*. homes in Glen Ridge, as a
cleanup project moves for-
~ ward in West Orange.
. Pat Seppi, an EPA
g spokeswoman, said yesterday
the Federal agency was able
to move up'its Superfund .

cleanup project in,Glen Ridge

. because excavation of ra- -

diurn-contarninated soil from

- 15 homes in West Orange is -
going well. ‘
. Project coordinator

" Romona Pezzelli said the
agency had been scheduled to

‘begin the cleanup at the seven

~ homes on Carteret Street i in

the fall. The cleanup also will

include a contaminated sec- .
- tion of Carteret Park, where
- the EPA has set up trailers on
" aportion of the playground.

“In West Orange, eight . -

homes have been completed,”
said Seppi. In February, the
agency began excavating

- tainted soil from properties on

James Court and Alan and
Maple streets in West Orange
‘following completion of the
cleanup project at 15 ot
Montclair homes. -

~ Seppi said two of the six

. West Orange families who

were r‘elocatedhave moved
back. She anticipates all of the
homes there will be restored
w1thm four months. - -

‘As part of EPA’s plan to

. have work going on in all

* three commiunities concur-
. rently, Seppi said the agency

* ‘constriction,” she said.

began its preliminary work
and surveys in Glen Rldge
last month. .

- “We expect to start driv-.
ing the sheet piling this week
and begin other aspects of

Last week, one of the
Glen Ridge families whose

property will be remediated .

_ was relocated témporarily,

-

Seppi said. Two other families '

are expected to be relocated
this week, while the remain- .

ing | families will be moved by

the first week of July.

Saying the majority of the

Glen Ridge Properties are
among the most severely con-

. taminated homes, Seppi said
: "the cleanup project will take

up to six months.
Under a 10-year, $250

million Superfund project, the .
EPA will remove talnted soil -

- from 160 properties in the

three Essex County towns. In

"

v

all, the Fed'eral-goVemrnent S

" discovered contaminated soil -

, on 747 properties designated -
Superfund sites in Essex
County g

Glen Rldge Mayor -
Carolyn Bourne praised the

- EPA officials for their coop- .-
eration on the remedlatlon '

* plans: S

“Iam pleased at thls

" point,” she said. “Things are

going right on schedule.”
At the request of borough .
officials, Bourne said the EPA . -

.- reduced the amount of space it
" is using for its trailersand
- work compound. She also

commended the EPA for pur-
chasing new equipment for

- the park’s playground.

‘Star-Ledger, June 16, 1992,

Newark, New Jersey
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Warm Up 6

;What Is an Aquufer”

—— Purpose = N
Duration . 1 class period v ' ; '
' - This lesson demonstrates the meanmg of the terms

Orade Level 7.9 |
radetevel 79 groundwater, porosity, aquifer, and water table*. It

mtms Aquifer || - helps students better- understand how and why -
- oapte/. S;‘::;?ywatef "Il water is stored underground, and what can happen
" Saturated zone- - if the water is drained or polluted. . Students discuss
. Saturation ) the uses of groundwater in their communlty ‘They
Water table
. ‘ , - create an aquifer model and view the saturated and
" 8Suggested Earth Science " unsaturated zones. They also create a lake in the *

SubjaoisA Physical Séience' - aquifer model and observe the connection between

,surface water and groundwater.
7/

-

; Background

'Many hazardous waste SItes contamlnate groundwater WhICh isa major source of ,
drinking water in the United States. Many hazardous waste accndents and sites lnvolve
hazard'ous substances leaking lnto aquers and contamlnatlng groundwater .

, Cleanmg up groundwater is one of the major concerns the U S. Env:ronmental
.. Protection Agency (EPA) and state environmental programs have about hazardous
waste sites. This warm-up exercise provides some fundamental information for

. understanding groundwater It also helps prepare students for Act/wty2 Examining a o
. Hazardous Waste Site where a hypothetical hazardous waste srte is revnewed and
‘ vstudents build a groundwater model. ‘ :

For more mformatlon on groundwater and related toplcs see the Suggested Readlng list -
found at the end of the Haz-Ed matenals , ’

-

o Adapted from Water Resources Professronal s Outreach Notebook: Groundwater by Stephen J. Vandas

U.S. Geological Survey, U.S. Department of Interior. -For the complete Notebook, write: U.S. Geological
Survey, Earth Science Information Center, Open-flle Repon‘s Sect:on Box 25286 MS-517, Denver =~
Federal Center, Denver, CO. 80225 7 o -
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Warm-Up 6

Preparation
1. Gather the following materials: S | o

. 9-0z. ( 266-mL) clear plastic cup (1 per group) :
. resealable plastic sandwich bag fllled with 3/4 cup of pea-size gravel (1 per
+  group)
. 3.4-0z (100-mL) graduated cylinder (1 per group) . o >
. 1 small bottle of blue food coloring ’ :
. grease pencil (1 per group)
. 1 gallon (3.8 liters) of water
. 3 large sponges for cleanup
. copies for each student of Fact Flash 5: Groundwater

2. Read Fact Flash 5: Groundwater to prepare your lecture for the class.
3.  Assign students to read Fact Flash 5: Groundwater for homework.

4.  Find out the source (surface, groundwater ora combmaﬂon) of the communlty s
drinking water supply and uses of groundwater in the community. If available, find
out the depth to groundwater, the type of aquifer, aquifer thickness, areal extent of
the aquifer, and porosity of the aquifer that makes up the groundwater system
beneath the community. For this lnformatlon contact the local office of the U.S.
Geological Survey. -

5.  Fill the resealable plastic sandwich bags (1 for each group) with enough pea sxze
‘ gravel to fill the model cups approxnmately 3/4 tull. .

Procedure

'

1. Review Fact Flash 5 which students read as homework,

2. Ask the students if‘they know where the water in their community comes from.
Approximately 50 percent of the nation’s population receives its water from -
groundwater (the remainder uses surface water).. Discuss uses of groundwater in
the community. Inform the students of the depth to groundwater beneath their h
community and ask if they know what an aquifer is. If appropriate, ask how many .
of the'students have wells at their homes. Have a student who has a well describe

it.
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' Warm-Up 6 -

. Break the class lnto small groups and explam that each group is going to build a
“model of an aquifer. An aquifer is an underground rock formation composed of

sand, soil, gravel, or porous, rock that can store and-supply groundwater to wells
and springs. Generally, an aqurfer provides groundwater that can be used as
drinking water, or for irrigation or industrial purposes. Discuss the origin of their
communlty s water supply. Designate one person in each group asa supply
person.. (NOTE: This activity has been developed for small groups of students.
Limit the number in each group to no more than 8. If this act/wty is to be conducted

- with more than one class replace the wet materials with dry mater/als for each .

| group)

\

Have the supply person from each group obtarn 1 plast|c cup, 1 resealable plastrc

- sandwich bag containing pea-size gravel, and 1 graduated cylinder from the

~~ supplies you prepared Have students pour the contents of the resealable plastrc

sandW|ch bag lnto the cup.

- Ask students what they thmk will happen if. they pour 30 mL of water into therr

- ‘group’s aquifer cup model. Record responses on the chalkboard

Have students pour 30 mL of water into their group S aqu1fer cup model and
observe what happens. Compare the actual results to what the students guessed.

- Were they right? What were the differences? Have students pour an-additional 30

mL of water into their aquifer. Inform the students that they have created an

- aquifer. (NOTE: ThIS aquifer is genenc and is not rntended to represent the Iocal B

aquifer system )

DlSCUSS the concept of saturation. Identlfy the saturated zone and the

unsaturated zones in the aquifer cup model. Help students discover that the aqurfer

J becomes saturated from the bottom of the aqun‘er cup model upwards

‘ ‘Pomt out that the top of the saturated zone in an aqurfer is: the water table

Instruct students to contlnue to add Water untll the Water table is approxrmately' a-

1/2 inch (1.5 cm) below the top of the gravel Mark the water table with the grease '

: pencil on the outsrde of the cup

10 -

RLE

Ask students to predlct what will happen if they dlg a hole in the gravel below the
water table Record responses on-the chalkboard ‘

Have students d|g a hole in their aqun‘er cup model and observe the results. Ask N
students what they have demonstrated. Were their prediction correct? (Answer a .
lake or a pond.) Have students work together to determine how to make the water, ,

table hlgher or Iower (Add more water or draw water out) . ‘

)
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Warm-Up 6

Discuss with the students the uses of groundwater in their area. Brainstorm ways . =
groundwater might be polluted in the area. Have the students add 1 drop of blue
food coloring to the lake of their model aquifer. Underscore the difficulty of cleaning
up pollution by having the students try to flush their models of pollution by adding
small amounts of water to their aquifer until the model aimost overflows. Have the
students pour water from their model aquifer into another container until the water
level matches the mark they placed on the cup.,Asl_(the students to look into their
model aquifer to see if there is any colored water left in the aquifer.

Y

Extension (Optional)

Invite someone from your state or local department of environmental management
or your Regional EPA Superfund Office to discuss groundwater and its :
contamination. (See your local telephone directory and the This Is Superfund
brochure at the back of this package for contact information.)
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‘ Actlvn‘g ‘l
Waste. Where Does
i Come From"

Where 9oes It Go"

-t

Duration- 2class periods - Purp OSG ' . _
Orade l.eval 9-12 B In this lesson, students use.a map to identify.and
- Key Tme, Hazardous waste locate potential sources of hazardous waste in
- Conoepte . ; their neighborhood or community. In the process
- Quggested _Bio]ogy' o . students learn what hazardous, waste isand
. Subjects Chemistry . . v ldentlfy the potentlal threats it poses Students
b ‘,'Ei?a'éh; \ ' learn that while most hazardous waste is the result .
o  Physicar Science of manufacturing processes, many common
: |~ . - .Social Studies - - “household products also become hazardous waste
. == ‘ when thrown away :

Background

Our Ilfestyles are supported by complex mdustrlal actlvmes that produce vast quantltles
- . of waste. Industries that produce our clothing, cars, paper medicines, plastlcs T
: electronlc components fertilizers, pest|c1des and cosmetics—to name only a few—use .
. and dlscard thousands of hazardous chemncals and other substances. every year.

Add to that the thousands of tons of medlcal wastes——blood syrlnges and used
‘bandages—thrown out by hospltals Add to that mllllons of scrapped cars, buses and
trucks. And to that add more than 195 million tons of garbage Americans discard every .

. year. Household garbage contains not-only eggshells and potato peelings but also
'hazardous substances like those in household cleaning products used oil, and spent
battenes The result isa hazardous waste crisis. And the problem contlnues to grow. -,

People can help solve the hazardous waste problem and protect thelr own communlty
But in order to have an impact on the problem people must first learn to ldentlfy the ~
S sources of hazardous waste in the community. With this knowledge citizens can
: ~ develop strategies to reduce the amount of hazardous. waste produced and protect thelr
‘ : vcommunlty their fam|lles and themselves

S 49 'V




Activity 1

. .

To help prepare your students for this activity, use Warm-Up 1: Defining Hazardous
Waste. You can use the entire Warm-Up or simply review the main points covered. For
additional introductory information on hazardous substances and hazardous waste, see
the Suggested Reading Ilst found at the end of the Haz-Ed materials.

-

Preparation
1.  Assemble the following"mate'rials:

. Map of the community, as detailed as possuble (call the local Chamber of
Commerce or town hall)

. Red, green, and blue markers

. Copies for each student of Fact Flash 1: Hazardous Substances and
Hazardous Waste.

t

2. Read Fact Flash 1 to prepare for your lecture.

3. Distribute Fact Flash 1 and have students read it for homework.

Procedure -
Class #1

1. Summarize information found in Fact Flash 1 and your research in preparing the
class, including how hazardous waste sites are created from a variety of sources.
Explain that in this class, students will identify potential sources of hazardous
waste.

2. Place the map on an easel or hang it on a wall where students can see it. (NOTE:
If you live in a large city, it may be more appropriate to use a map of the school
district or neighborhood in which the school is located rather than of the whole city.)

3. Have students point out and clrcle in green significant landmarks such as the
school, major factories, and shopping malls

4.  Review Fact Flash 1: Hazardous Substances and Hazardous Waste that students
read for homework. Define terms and answer questions as needed.
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5. -, Ask students to name some pfoducts they or their parents use at home that could
- . produce hazardous‘waste.. Students can use information from Fact Flash 1 to

- identify these products. (NOTE:- You may want to-have one student record .

* answers on the chalkboard.) How do the students and thelr families dispose of

. these products after they are used? Do they. partacrpate in a recycling program’? is
there a hazardous household chemicals disposal program in the community? Do
their families participate? Do they know where the garbage from their house goes

~ when it is picked up? . If so; have the students ‘mark the landfill or other facmty
on the map in blue ' : : ~ - :

6. Ask students to name other possible sources of hazardous waste in'the ,
. 'communlty (NOTE: If necessary, prompt this discussion. " Possible answers - » Y
include not only large factories and petroleum refineries, ‘but also gasol/ne stations,
auto repalr/pa/nt and body shops, dry cleaners hospltals nurs:ng homes, dental
 offices, medical laboratories and testing fac:lltles funeral homes, nurseries, garden
. supply stores, farms, poultry breeding and processing companies, major bu:ldmg
- construction sites, fast-food restaurants, and junkyards ) Have the students mark
each of these sites on the map in red : :

) . ' 7. - Encourage students to suggest where waste from these faculltles might.go when it
: ' - is picked up. . (Answers could include sanltary landfills, incinerators, recycling .
centers, and, in some communities, waste- to-energy plants ) Have the students
mark these on the map-in blue. -

8. ~ Divide the class into'3 teams. .

.« Assign one team the responsibility of gathering mformatlon butside class to
help refine the map by ldent|fy|ng and marklng other hazardous waste ‘
sources. '

. Asmgn the second team the responsrblluty of contactmg the local health or.
 environmental services department to mvestlgate how much residential
’ garbage is collected and disposed of each year and what the local -
“government is domg to deal with the potential hazardous waste problems this _
- creates (for example, how are pamt thinners and pestncndes handled'?)

e Assign the third team to do srmllar research about the amount and the
. handllng of the communlty s industrial waste. a :
. 9. »Explaln that each team js to make a short presentatlon (5 to 10 minutes) on the
Y U results of their research during a follow-up class (specify the date). Allow each
‘ ... teamtoselecta spokesperson to make the team’s presentation and to’ orgamze
itself and assrgn specn‘lc tasks in order to complete the project.

~

-




* Activity 1

Class #2

-

1. Have each group present its research findings to the class. -Encourage students to
ask questions and to discuss how they, as individuals and as a class, might
influence the local government’s efforts to reduce the hazardous waste problem
Have a student record the ideas on the chalkboard

2.  Ask for suggestions on how to take action on any of the ideas offered. Whom
would students want to approach with their ideas? What would be the best, most
effective way to present their ideas? (NOTE: The point here is to elicit some ideas
for presentation formats. The list might include writing a report on their research
and making recommendations, writing an article for the school or community
newspaper, designing a display-and putting it in the school lobby or taking it to a
local shopping mall, or making a presentation at a school assembly or at a PTA
mesting.)

Extension (Optional)

*  Allow the class to choose specific ideas they want to pursue and design a plan of .
action. Monitor and facilitate their progress until completion. ,
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‘ o Achvrth
o }Examlmng a
Hazardous Waste

| Qlte

, —1 Purpose
Duraiion 2class penods - L . - ‘ S
or de Lovel - 912 *_ This activity helps students understand how
A Superfund sites are created.. They discuss what -
Kempz égﬁ'tf:r;ma“én B activities produce hazardous waste, and how , *
" ‘Hazardous waste contaminants are released and spread into the
© . Superfund - air, water, soil, and groundwater. Students learn
Water table. || whattypes of pollution can be cleaned up using -
L Suggesied . Chemisty |l Superfund authority and what types are
N Subjecte  Farth Science . |} addressed through other laws. Students
‘ 2 S ,p,‘?;s?cga’{sciénce‘ *|] . construct.a model to observe how contamlnants

move in groundwater

’Backgmund

The U. S Congress passed the Comprehenswe Envrronmental Response :
Compensation, and Liability Act (CERCLA)-in response to growing concern about health
"and environmental threats from hazardous waste sites. This law is commoniy called
Superfund. Workmg with states and Indian Tribal governments, Superfund requires the
U.S. Environmental Protection Agency (EPA) to deal with abandoned accudentally T
spilled, or illegally dumped hazardous wastes from the past, prlmarlly from busmesses
and lndustry Other types of pollutlon are handled by other envnronmental Iaws

)
I

. The Supen‘und program has a process for reportlng and keeping track of potentlally

- contaminated sites. Since the early 1980s when the law took effect, more than 37,000
‘hazardous waste sites have been reported EPA must investigate each of the sites to
determine the seriousness of the contamination. Only the most serious sites are
cleaned up using Superfund authorlty approxrmately four percent of reported srtes are

o bemg cleaned up under Superfund. Sites not handled by the Superfund Program will be
| - _cleaned up by state governments or under.other laws, or will requure no cleanup )
‘ ‘ because they pose no danger to people orthe enwronment ' »
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Activity 2

It is important to keep.in mind that the Superfund Program deals only with abandoned,
accidentally spilled, or illegally dumped hazardous substances. A number of other major
environmental laws—such as the Resource Conservation and Recovery Act (RCRA), the
Clean Water Act, the Clean Air Act, the Toxic Substances Control Act, and the Safe
Drinking Water Act—were enacted to deal with other types of pollution. :

To help prepare your students for this actlwty, use Warm-Up 6: What is an Aquifer? You
can perform the entire Warm-Up or simply review the major points covered in it.

For more information on hazardous waste sites and cleanups, see the Suggested
Reading list found at the end of the Haz-Ed materials. Other Haz-Ed materials that are
related to the topic include Warm-Up 2: EPA's Superfund Program——OyerVieW. '

Preparation -

1.  Gather the following materials (NOTE: You can split the class into 4 groups if
desired and have each group do the experiment. )

bottom part of a clear, plastic two-liter soda bottle
pump mechanism from a liquid soap dispenser
small piece of nylon fabric to cover the end of the pump tube
tape
resealable plastic sandwich bag with 2 cups of small pebbles or aquarlum
gravel (white or light-colored)
resealable bag with 2 cups of clean sand (white sand is best)
large coffee filter (round with a fiat bottom, not cone-shaped)
clean spray bottle, the type spray window cleaner comes in
bottle of red food coloring ’
clear measuring cup (2-cup size)
copies for each student of:
Fact Flash 1: Hazardous Substances and Hazardous Wastes
Fact Flash 2: The Superfund Cleanup Program
Fact Flash 5: Groundwater '

. copies for each student of the following maps from Fact Flash 3: Flowmg
Railroad Hazardous Waste Site
Map 1, Flowing Railroad Site
Map 2, Flowing Railroad Site Area
Map 3, Diked Sludge Pond, Cross-Section -

-
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2.

3.

- Read Fact Flashes 1,2, 3 and 5 to prepare your Iecture

Dlstnbute Fact Flashes 1 and 2 and ass1gn students to read them as homework

. Procedure

-Clas"s"#t

o quurd contamlnants can flow down through the sonl to the groundwater due to

. " Rewew the main ldeas from Fact Flashes 1 and 2

Dlstrlbute Map 1, Flowmg Rallroad Site (from Fact Flash 3 Flowmg Hallroad o
Hazardous Waste Site). This i is an overhead view of a fictional'site showing where
past industrial activities are thought to have taken place. Descnbe past site -

,actlvmes to the students, usmg the lnformatlon in Fact Flash 3

. Drstnbute Map 2 Flowmg Rarlroad Site Area (from Fact- Flash 3). This is an.

overhead view of the towns, rivers, and some activities in the surroundmg area

) Descnbe the area to students using mformatron from Fact Flash 3

Ask students how they thlnk contamlnants mlght spread from the site. Possrble

' answers |nclude

X The wind can blow contammant vapors. : v ' :
L The wind can blow small soil partlcles to which contammants are attached

. Contaminants can be washed into the Flowrng Rlver by ralnfall running off the ‘
site.

- gravity. .

e . Contaminants can be washed down through the sorl to the groundwater by

rainfall soaking into the soil. - . : i

e Groundwater moving underground can spread contamlnants in the aqwfer
K] Contaminated groundwater can move that uses the Flowmg River.
s . Excavation or other actlvmes that dlStUl’b the soil on the srte can move

contamlnants

' Ask students how anlmals or plants may be exposed o contamlnants from the srte

Possrble answers include:

e The wind can blow contammants to tree Ieaves grasses or crops v
L Anlmals can eat. contammated plants : S :




* Activity 2

. Fish and aquatic plants can be exposed to contamlnants washed mto the : ~

. Flowing River.
. Farmiand crops could be exposed to contaminants through the |rr|gat|on

system that uses water from the Flowing River.

6. Ask students how people in Ruralville and Utopia may be exposed to contaminarrts
from the site. Possible answers include: ‘

. Eating contaminated crops

. Eating contaminated fish from the Flowmg River .

. Utopia residents drinking contaminated water from their municipal wells

o Ruralville residents drinking contamlnated water from the Flowmg River

. Children playing on the site

. Fishermen crossing the site to get to the Flowing River

. Ruralville residents breathlng air contalnlng contammated dust blown off the
site

. Ruralville and Utopia residents taklng showers with contaminated water.

7.  Ask students what factors would affect the amount of exposure from site
contamination. Possible answers include:

i

. Amount of contamination originally released at the site - '

. Amount of dispersion of the contaminants

. Amount of physical, chemical, and biological transformation of the .
contaminants into harmless compounds

. Frequency of contact with contamlnated water sorl plants and anlmals

8. Explain to students that in a follow-up class they will look more closely at how |
groundwater at the Flowmg Railroad hazardous waste site may have been
contaminated.

9. Distribute Fact Flash 5: Groundwater and assign students to read lt prlor tothe -
next class. . - :

- Class #2

1. Distribute Map 3, Diked Sludge Pond, Cross-Section (from‘Fact Flash 3) Brrefly
review with students the main points in Fact Flash 5: Groundwater assrgned for .

reading after the first class.

2.  Explain that groundwater contamination is a major concern in the Superfund
Program, and it is difficult to visualize how contaminants move underground.
Therefore, the class is going to construct a small groundwater model to explore
how groundwater and contaminants move in an aqurfer

’
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. 8.  Construct a miniature model of a groundwater environment. .
~ Choose 2 or 3 students to build the groundwater i
- model at the front of the class. (If you have:
‘enough supplies, divide the class into 4 .
groups and have each group construct its own

Ditictitg 321 \

~ model.) Use the lllustratxon shown on the next v ‘
B : X z k Tign
pageasagunde 4 o NS =
v A —— e T
120 =, n [P ' -
e Tape the pump mechannsm with the . o ooy e :
-~ nylon fabric attached, to the inside of the " @)

container so that the nylon-covered end . Uh&z% Hyon '
of the tube almost touches the bottom of “"”""‘""'T",' '%é% % o
the container. o ’ B
e Fill the container about one-thlrd full W|th 7
. the pebbles or gravel. . - :
. Spread out the coffee filter and n‘ necessary, cut the paper to make a cnrcle
" with a diameter larger than the diameter of the inside of the container. Place )
~ - the filter paper on top of the pebbles and tape it to the sides of the container.
: . e . Fill the rest of the container with sand. The filter paper will prevent the sand _
. 5 " from falling down into the gravel and filling the spaces between gravel
:partlcles . v L

Your groundwater model is now ready for conductmg expenments Have students o
perform the foIIowmg steps a
. . 4. Spray water on the sand with the spray bottle, until the sand is saturated. The
. water will filter down through the sand and into the gravel. -Keep spraying until the
~ water table (the top of the portion of the ground thatis completely saturated with
, water) is in the sand. Keep track of the amount of water that the contalner can
. hold at your selected water table’ Ievel
. I
B, ‘Push down on the pump mechamsm and sIowly draw a httle water from. the gravel
through the tube and out of the pump. Make sure the pump empties mto the
- measuring cup.. Explain that the pump mechanism creates a vacuum to draw out
“the water. This is essentially the same method used to pump groundwater from
‘aquifers (underground rock materlals that are capable of stormg and transmlttlng
water m useful amounts) : » :

6. - Spray more water on the sand untrl you reach your orlglnal water Ievel Then add
. o a few drops of red food coloring on top of the sand. Place one of the drops near
, _ -the edge of the sand, near the wall of the container. Explain to the students that
' ‘ = - the food coloring represents a hazardous waste, such as gasohne that dissolves in
'water ‘ :




10.

Activily 2

Make it rain on your aquifer model by pumhing the spray bottle 5 times.

Continue pumping water from the container into the measuring cup. The water in
the cup will eventually have a reddish hue. Keep track of how much water you
have to pump from your groundwater model. Discuss with the students how the’
pollutant at the surface level has contaminated the groundwater. This is similar to
rainwater carrying contaminants underground and into an aquifer. Can the
students make any observations about how the pollutant moves downward through
the sand from the drop placed by the wall of the container? ' :

Ask students to guess how much clean water will have to be sprayed onto the sand
to remove all of the food colonng Continue adding water to the sand and
removing water with the pump until the students believe your groundwater has
been cleaned up. How much water did it take to clean the aqu:fer'? Was this close
to what the

students — Sprinkle water here
guessed?

Paper towel saturated
with colored water

NOTE: Another
way to illustrate
this is to build
your model
using only
gravel. Attach
the pump
mechanism the
same way as for
the other model.
Roll a paper
towel into a ball
and saturate it with red food coloring. Bury it beneath the surface (ln the gra vel)
The buried paper towel represents an abandoned waste site. Add water until 1/4 of
the pump is submerged. Then spray more water on the surface until 1/2 the pump
is under water. Press the pump 20 to 30 times, catching the water in another
container. Have students discuss what they observe. :

To simulate the addition and removal of other types of contaminants, you can put
other additives into the water. For example, use molasses or mapie syrup to
represent a dense non-aqueous phase liquid (DNAPL)—a substance that is
heavier than water and will not mix with water. Contamnnants like TCE and PCB
are DNAPLs. Use vegetable oil to represent a Ilght non-aqueous phase liquid
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Aciivity 2.

(LNAPL)—a substance that is lrghter than water and will hot mix with water.- Jet fuel -

- isan LNAPL. : The amount of water that will have to be flushed through the
groundwater; model should bé significantly greater to remove these contaminants

11.

12,

than what was needed to remove the red food colonng

~ Ask students how your small groundwater mode! represents contamlnatlon at a
- Superfund srte Answers could lnclude

e - Contaminants on the ground surface can be washed mto groundwater by
rainwater. :
. Contaminants in, groundwater can be removed by pumping out contammated '
’ groundwater however, the amouint of water needed to clean contaminants
: from groundwater IS far greater than the amount of contamrnatron added

Ask students what is. dlfferent between your experrmental groundwater model and a :

‘real Superfund site. The followrng pomts could be made

o A Superfund site can have thousands of gallons of contamrnants in the |
groundwater as opposed to a few ounces.

. The subsurface ata Superfund site is far more complex than your groundwater

- .model.

e The water in.your model is contarned but ata real Superfund site it almost

13,
_the residents of Utopia be in greater danger ffom contaminated groundwater if the
- groundwater beneath the Flowrng Railroad site was flowing north toward Utopia or
~ south away from Utopra'7 (The answer is that residents would bein greater danger if

‘always is flowing slowly in one direction. Flowing groundwater at a Superfund

~ site can carry ( contaminants miles from where the contaminants were spilied on
the surface. This can make it very difficult to locate a contammant source once
contamlnated groundwater is detected

Ask students to consrder the srtuatlon at the fictional Flowing Rarlroad site. Would

the groundwater was flowing away from Utopia. This may sound surprising, but the

reason is that, if the groundwater is flowing away from Utopia, it is flowing towards

thelr dr/nking water wells Iocated 3 mlles south of the Flowing. Rarlroad site.)

Extensrons (Ophonal) o BRI

Separate the class 1nto 3 groups Have each group make a drtferent model (1) use -
red food coloring to simulate a water-soluble contaminant; (2) use the buried paper

_towel described in the note and illustration on previous page; and (3) use maple

* syrup to simulate-a DNAPL and/or vegetable oil to simulate an LNAPL. Have

students observe a demonstratron of each model and dlscuss the drfterences
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v L . Activity 2

) . Consider mvmng an EPA or state Superfund employee mvolved in overseelng

hazardous waste cleanup projects to discuss a real Superfund s:te in your state
and what made it a Superfund site. o

*  Asan extra credit project, advanced students could use a computer model to
predict the movement of contaminants in groundwater under various conditions.
Check your local telephone directory for the nearest EPA or United States
Geological Survey (USGS) office and contact them about obtaining a copy of the
groundwater models they use on a personal computer disk. ,
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@ Companion to Superfund —

" the Resource Conservation
- and Recovery Act (RCRA) &

Purpose
Duretion 2 /4 class periods - This activity helps students understand
- o . : our national program for properly ,
] Grade Level  9-12 T disposing of the hazardousand -~ "~ '
Koy Terms/  Hazardous Waste -1l ' nonhazardous wastes we generate.
" Conoepts Landil || “Students will learn about the Resource
© Municipal solidwastes |} Gonservation and Recovery Act (RCRA)
: . - Underground storage tank and the regulations developed under the
‘ ‘ B . Suggested - CiVics/deemfhentvﬁ: law that ensUre that m‘unicipalvand -
' 2 Subjects  Physical Science ~ - hazardous wastes are safely transported,
Social Studies -+ || treated, and disposed of. ‘Students also
‘ o - | will participate in a class activityto |
SO ~discover how their community handles the

" wastes they generate.

Back_grdund o

Congress enacted the Resource Conservation.and Recovery Act (RCRA) in 1976, to
conserve energy and natural resources, reduce the amount of waste generated, and .
ensure that all wastes are managed in an environmentally sound manner. The U.S.
* Environmental Protection Agency (EPA) developed regulations to create the RCRA
-program. The program ehsures the safe storage and disposal of wastes in three‘ba”sic
~ categories: (1) municipal solid waste; (2) hazardous waste and( 3) underground
storage tanks used for storing hazardous materials. Much of the program is operated

by the states at the state level.

" . . For more information on RCRA and hazardous and nonhazardous waste management,
o .+ see the Suggested Reading list found at the end of the Haz-Ed materials. Other Haz-Ed
' ' ‘materials that are related to this topic include Fact Flash 7: Pollution Prevention and -
. - "Activity 10: Pollutibn Prevention.. - o | 3

kS
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Activity 3

Preparation
1. Gather the following materiels:

. Copies for each student of Fact Flash 6: Resource Conservation and
Recovery Act (RCRA)

t

2. Read Fact Flash 6 to prepare for your lecture

3. Distribute Fact Flash 6 and have students read it for homewbrk.

Procedure
Class #1

1.  Discuss the RCRA program in class using the contents of Fact Flash 6, whlch
students were assigned to read as homework. '

2.  Divide the class into teams and assign each team to gather facts on how your
community addresses each of the waste disposal subjects listed below. NOTE:
You may need to call your local waste management agency prior to class to
determine which of the subjects below are appropriate for your community.

Municipal Solid Waste Langﬂ! What does it do? Where is the landfill located?

Who owns the landfill? Who operates the landfill? How much waste does it

accept? What kind of waste does it accept? Where does the waste come from?
What is the cost of disposal in the landfill? When was it built? When (in how many
years) is the landfill expected to be full? What safeguards are in place to prevent
contamination of the surrounding area? :

Wastewater Treatment Plant: What does it do? Where is it located? Who owns
the treatment plant? Who operates the treatment plant? Where does the
wastewater come from? How much water can be treated? What is the cost of
water treatment? What kind of contaminants can be removed from water? What
kind of contaminants cannot be removed? When was the treatment plant built?
How many more years will it operate? What safeguards are in place to prevent
overflows of contaminated water into the surrounding area?

Local Recycling Program: Who runs the program? Where is ‘the recycling center? A
Who pays for the program? How long has it been operating? What materials are . '
collected? How are they collected? How much is collected per year? Does the .
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 Aetivity 3 |

program pay for certain materrals collected—for example alumrnum cans’? What

. happens to the collected materials? Who buys the recycled materials-from the -

program? How much money does the. program get for the’ materials? What are’

the most dlffrcult problems the program has to deal with to continue operatrng‘?

E ocal Comgostrng Program What is it? Who runs the program’? Who' pays for the f
- program" How long has it been operating? What materials are collected for
. composting? How are they collected? How much is collected per month or per

. 'are in place to prevent the tanks from |eak|ng‘?

year? Where is the composting facrlrty’7 Who gets to. use the resulting compost’?
What are the most difficult problems the compostrng program has to overcome to
continue operatrng'? :

rd

Hazardous Waste- Landflll Where is |t located? Who owns the landfill? Who

_operates the landfill? .How much waste does it accept'? What kind of waste does it

accept? Where does the waste come from? What is the cost of disposal in the -
landfill? When was it built? When'is the Iandfrll expected to be full? Is hazardous .

. waste treated before it is placed in the landfill? What safeguards are in place to.
‘prevent contamrnatron of the surroundrng area?

Ugderground Storage Tanks: How many underground storage tanks are there in
‘the county or city? Where are most of them located? What kinds of materials are

stored in the tanks? Who uses most of the underground storage tanks? Are the
tanks old or new? What does it cost to buy . and install an. underground storage
tank? Are any of the tanks leaking? Have any been replaced'? What safeguards -

3

' tlncrnerator What rs it? Where isit located?. Who owns the rncmerator? Who

operates the incinerator?. How much waste caniit. burn? How much waste does it
burn? What kind of waste does the mcmerator facility accept’? Where does the
waste come from?. How much does it cost to incinerate waste? When was the

. incinerator built? How many more years will it operate? What happens to the ash

, from the |ncrnerator'7 What safeguards are in place to prevent contamrnatron of the
“surrounding area'? - o

-

" Explain to the students that the purpose of thrs homework exercrse is to |dentrfy

what the community is doing.now to handle waste generated in your area. Each

* team will gather information outsrde of class and prepare a report of their findings -
(2-3 pages) o~ ‘ .

Explain that each team is to make a short presentatron on the results: of their

. research during a follow-up class (specrfy the date). Allow each team to organize
- itself, assign specific tasks i in order to complete the project, and select a

spokesperson to make the team s presentation.
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5.  Asa place for students to start gathering information, suggest that they call the
RCRA/UST, Superfund, and EPCRA Hotline in Washington, D.C., which is open
Monday through Friday, 9:00 a.m. - 6:00 p.m., Eastern Standard Time. The toll-
free number is 800-424-9346; for the hearing impaired it is TDD 800-553-7672.
The Hotline will be able to send publications and give students the names and -
phone numbers of EPA and state environmental department employees to call for |
more information on RCRA programs in your area. Other sources of information
could include the local library and your county or local waste management agency,
usually listed in a special section of your phonebook. Also, use the Contacts and
Resources section at the end of the Haz-Ed materials. :

Class #2

1. Have the spokesperson for each group present the group’s findings from the
research project to the class. '

2. Encourage students to ask questions and discuss issues as they are raised.

3. After the presentations, encourage discussions that compare the facts presented.
For example: Compare the amount of materials put in landfills with the amount of
materials that are recycled or composted. Compare the actions taken at various
facilities to prevent contamination of the environment. Discuss the cost of each
type of waste management. Compare the types of wastes the various facilities
accept and where these wastes come from. : :

4. Ask students to suggest how to improve the management of wastes generated by
your community. : :

Extensions (Optional)

. A natural follow-up to these discussions is Activity 10: Pollution Prevention. 'It
focuses specifically on what can be done to improve how waste is managed in

your community. ‘

. Consider inviting an EPA or a state employee involved in overseeing solid or
hazardous waste programs to the class to describe the capacity available in your
local landfill, how the location of the landfill was selected, what is being doneto
extend the life of the landfill, and any other relevant topics. : .
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| Arrange a field trlp to one of the types of facilities dlscussed in this activity. Many
: munrmpal landfllls lncmerators and so forth. offer tours to the publlc

~Have students use the- newspaper or televnsron news to track real waste

- disposal-related decisions made by your focal government or industries. Warm- :

' 'Up 5. Hazardous Waste in the News contains sample articles that you can’ ‘
distribute to the students to. give them an ldea of what to look for. You may want --

R to use part of a'bulletin board in your class to dlsplay newspaper articles relatmg ;

to the subject. Set aside trme periodically to discuss these actions and their .

- potentral lmpact on |mprov1ng the local envrronment in the future

A ‘c - . - ¢

Consider showmg a videotape- descnbrng waste management Check wrth your v

~school or local librarian and with local public television stations for educational
. videotapes describing municipal, household, or hazardous waste management

For example, the League of Women Voters of California’s Education Fund
produced two award-winning videotapes in 1990. . Cleaning Up Toxics at Home

- and Cleaning Up Toxics in Business outline ways in which citizens and small

businesses can significantly reduce pollution. - Each tape‘is avarlable for $29 95
($49.95 for both) and may be ordered by calling The Video Project at

- 1-800-4-PLANET. Another video, called The Rotten Truth, was produced by the .

,‘ - Children’s Television Workshop for its 3-2-1 Contact program. The video is.

~ available for $14.98, plus shipping and handllng, by calllng the dlstnbutor Sony
) Wonder at 1-800- 327-3494 :

i
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~ Dealing with Chemical /|
Emergencies =~

, :Backgrou_nd

 Superfund Program—Overview. .

Activity 4

i

T R Purpose
- Durafion 1 class period - . o
Orade Level 7-12 = ~-1{l 'This activity helps students understand "~
o I : - | how Federal, state, and local authorities
Key Terms/  Acute . . K o — L
Concepts Chronic - ' _respond to chemical emergencies. Ina
Emergency . , facilitated discussion, students identify -
"'E’;ggfggis material || activities that can result in spills and other - -
Release’ . emergency situations that may cause
gﬁgg’r‘f’jr'ig°mamif,‘ati°"' : hazardous materials to be released. The
‘ ‘ - || - difference between emergency situations . -
Suggested Chemistry || and other times when hazardous .
 Subjeots  Physical Science . substances may be released intothe .
o environment is explained. Students also )
discuss how Federal, state, and local
. authorities respond to spills and other
' releases of contaminants into the '
environment. '

The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) directs the U.S. Environmental Protection Agency (EPA) and other Federal
agencies to respond to.emergency situations where exposure to hazardous materials

N

* poses an immediate risk of harm." Emergency situations cqvered by Superfund include -

chemical spills or fires. These situations require immediate action to reduce or remove
toxic hazards and stabilize the contaminated area to prevent or minimize damage to '

. people and the environment. Usually state and local authorities are the first at the scene

of an emergency. After the immediate emergency has been add'ressed,. the site is
evaluated to determine whether additional work is necessary. If so, EPA, the state, or

" the responsiblé party will clean up the contamination. = . .

For more i'nfo‘rmation Von:e’mergency planning and response, see the ;Suggest,ed_ Reading
" list found at the end of the Haz-Ed materials. - Other Haz-Ed materials that are related to
this topic include Warm-Up 1: Defining Hazardous Waste and Warm-Up 2: EPA’s -

B
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Preparation

1. Gather the following materials:

. Copies for each student of:
Fact Flash 1: Hazardous Substances and Hazardous Waste
Fact Flash 2: The Superfund Cleanup Program

. . Copies for each student of the following Student Handout, Hazardous
Materials Emergencies. S

2.  Read Fact Flashes 1 and 2 to prepare your lecture.

3.  Distribute Fact Flashes 1 and 2 and assign students to read them for homework.

Procedure

1. Review the characteristics of hazardous substances and the strategy for ‘
emergency responses under the Superfund Program, using the information in the
Fact Flashes students read for homework. Point out that this discussion will focus
on situations involving brief exposures to uncontrolled hazardous materials as
happens in emergencies. '

2. Ask students to recall any emergencies that have occured in their community or
state involving chemical spills, explosions, fires, or other incidents involving a
release of hazardous materials . Examples include a highway accident involving
an overturned truck carrying hazardous materials, derailment of railroad tank cars
carrying hazardous materials, an explosion at an industrial plant, or an evacuation
of a neighborhood because of a hazardous materials spill or leak.

3. Have a student list the incidents mentioned on the chalkboard. Have students
discuss the circumstances surrounding these events. What happened? What
chemicals were released? Were the chemicals explosive, toxic, ignitable, or
chemically reactive? How was the emergency resolved?

4.  Distribute copies of the Student Handout, Hazardous Materials Emergencies. Give
them 5 or 10 minutes to read it. ' ’

Use the incidents in the Student Handout as‘é basis for discussion.
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o decrsnons, what other sorts of lnformatlon would you want? .

10.

'

L Ask students what actlvrtles and srtuatrons could result in accrdents lnvolvmg the
- acute release of hazardous materials. Make a list of these activities on the '

chalkboard, noting the names of any actual occurrences the class can name. Ask
what these types of activities have in common, besides the handling of hazardous )

: matenals (This discussion should pomt out that many such incidents occur at
- mdustr/al plants or when hazardous materials are transported and that many pose .
" a threat to people in the vrcmlty ) C : . o

Go back to the list of lncrdents on the chalkboard ‘Ask students to suggest what
kinds of things would have to be done to ‘respond effectlvely in each case. (For

- example, a chemical spill that contaminates drinking water could require an

alternative supply of drinking water, or a chemrcal fire could requxre evacuatlng a

. nelghborhood ora whole communlty)

. Ask students who they would expect to respond to these rnmdents Would the

response be handled locally or would it require outside help?- Who would decide

" on the “action plan” for responding? How wouId they know what types of

hazardous materials are involved? If you were responsrble for making: such

-

. Ask students what makes an emergency different from any other mcrdent Is lt the -

materials involved, the threat posed to the general populatlon or something else?

' Does an emergency require some sort of sudden event (for example, an-explosion;,
fire, train wreck)? What sort of “emergency” might not involve a sudden event (for .

example a slow gasolme leak rnto a rrver)’?

Explam to students that whether an mcrdent is conS|dered an emergency under the ‘
Federal Superfund Program depends on the type of threat posed. For example, ‘
- explosions or fires in a chemical plant require an immediate response which, in"

turn, requires quick decisions and immediate action to reduce or eliminate hazards

-and stabilize the environment. Other threats, such as a gasoline leak, once under
control, allow for a Ionger plannrng and decrsron makmg process related to the
.cleanup S

. NOTE ‘You may want to pomt out to students that the qu:ck decisions needed fo

deal with an “emergency” can sometimes result in more long-term problems. For

_example, hundreds of miles of Germanys Rhine River were polluted following a
" chemical fire at Basel, Switzerland. Firefighters used water to extmgu:sh the blaze._', ‘
‘ The runoff from the flreflghtlng washed tons of chemlcals mto the r/ver o

- Ask students how they would decide that the “emergency” is over‘7 What lf
o there is leftover contamlnatlon? Who would they expect to deal wnth it?

69



Extensions (Optional)

Activity 4

Invite local firefighters or emergency medical technicians to speak to the class on
how their departments respond to chemical emergencies and how they interact
with other authorities in these situations. Encourage the speakers to bring along
any special equipment used in those sntuatlons

Ask for three volunteers. Assign one to visit the local police department, another

the local fire department, and the third the local emergency medical service (EMS),
which may be part of the fire department in some communities. Have the students
interview officials about their chemical emergency preparedness. Have them '
explore how emergency calls are received and what plans are set into motion.

What would happen locally in the event of a hazardous material emergency? What
actual emergencies has the department handied? What is their interaction with
state and Federal authorities in these situations? Have the students prepare and -
present the results of their interviews to the class.

Invite an EPA or state On-Scene Coordlnator (0SC) mvolved in overseeing
hazardous waste cleanup projects to discuss a real emergency cleanup in your:
state or region. Use the Contacts and Resources listed at the end of the Haz-Ed -

materials. .
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Ha‘zardous’ Mafe’r‘ia_ls' Emergencies

' Charlotte, New York Aprll 1995. Aflre started at a tire dump in Charlotte, Chatauqua '

: County, New York, abotit 40 miles southwest of Buffalo: - The dump covers about 15
“acres and holds from 2 to 3 million tires, WhICh are stacked 12-30 feet deep throughout
the dump. The cause of the fire was unknown. About 33 local fire companies

_ responded and began efforts to isolate and control the fire, which engulfed4 to 5 acres.

» Response personnel set up a containment area for runoff. EPA’s On-Scene Coordlnator -
responded to the scene to provide air momtonng and technlcal support to Iocal response
personnel ' : : . . '
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Lodi, New Jersey, Aprll 1995. An explosnon and fire ata plant that manufactures °

pharmaceutical chemicals killed at least 2 people injured 12 others, and caused the .

evacuation of about 900 resndents and schoolchildren in the area. EPA’s On-Scene - .

Coordinator and the Agency’s Environmental Response Team responded to help local - .
" and state officials with air and water monitoring at the site. In addition, the U.S. Coast °

~ .Guard sent a team to monitor the runoff of water used for flreﬂghtmg |nto the Saddle .

Rlver where there were reports that fish had died. : . .
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Jackson, MISSISSIppl, April 1995. More than 200 vrals of the chemlcal phosgene and
compounds used in tear gas were dug up dunng construction of a trench at the
~ Mississippi State Falrgrounds The vials reportedly came from World War | chemical
~warfare “test kits,” buried in the 1930s in a pond that was later filled with dirt. EPA’'s On-
Scene Coordinator provrded on-site air monitoring and technical advice. U.S. Army - '
teams inventoried the vials and packaged them for transfer t6 a military base for
treatment and dlsposal SR ,

'Sargent Bluff Iowa, ‘December 1994. A rupture ina natural gas plpelme caused an
explosion at a facility, about 15 miles south of Sioux City, . lowa, that manufactures urea
- and ammonium nitrate. for fertilizer. The explosnon reportedly killed 4 peopfe and injured
at least 30. The incident was |n|tnally reported by.a nearby resident who said there wasa o
strong ammonia smell in the area. Local firefighters and hazardous materials teams :
‘responded and evacuated the’ |mmed|ate area. Within an hour, the fire had been .
_extinguished, but the release of contaminants into the air continued. EPA and state 7 v:
government officials were concerned about the additional release of materials, because ~ §
-the plant has Iarge tanks of nitric acid, anhydrous ammonia, and ammonium nitrate that .
may have been lmpacted by the explosron The facrllty is Iocated along the banks of the ce
Missouri River. .~ "~~~ o 3
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Acfivifg 5
How Hazardous

} Subsfanoes
‘AFFeof People

Purpose

Duration 2 class periods -

. - - oy
, This activityhelps students gain an appreciation for
. how scientists determine the human health effects of '

Grade I.cvel 7-10

“g:o";'é “ Adélgfsf Health. - hazardous substances. Students also demonstrate
S Epid::,izlogicm |  how hazardous substances can affect the health of
Exposure - - .~ test anlmals '
‘ , Toxicology - :
- Suggested Biology " Note: ThIS actlwty involves the exposure of worms to
‘Subjects 8:‘:’;‘(‘;3% 'a hazardous substance. Some students may object

© to. thls on ethlcal or moral grounds.

Background

, *Tox:cology |s the study of the effects of poisons on living orgamsms Scnentlsts conduct
a variety of studies to discover toxicological information about hazardous substances.
~ Two of the most common types of studies-are (1) epidemiological studles——matchlng
~ disease and other adverse health effects in humans with possible causes—-and (2)
. animal toxmologlcal studles :

The Federal government’s Superfund Program admlnlstered by the u.s. Enwronmental
‘ Protection Agency (EPA), helps protect people and the environment by cleaning up
~hazardous waste sites. Well-designed, ‘properly controlied epidemiological studies

conducted at or near hazardous waste SlteS can provude information lmportant in makmg .

.. cleanup decxsnons

~ On thelr own, these studies are not always conclusnve ThIS |s primarily because |t is
 difficult to determine the exact.amount of the chemical or chemicals contaminating the
siteto Wthh human populatlons have actually been exposed (had contact with). Many
times health histories are incomplete, and potentlally exposed populatlons are too small.
“for. statlstlcal analyses In addition, many uncontrolled variables—such as genetics,
exercise, diet, or c1garette use——may comphcate detectlng the effects of the hazardous
‘ substances : .
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* Activity 5

When epxdemlologlcal studies cannot be done, weII -designed animal studies can prov:de
a wealth of information. This information can be used to predict potential effects in
humans over a range of exposure levels—from acute, a single exposure to a
hazardous material for a brief length of time, to chronie, continuous or repeated
exposure to a hazardous substance over.a Iong period of time.

For more information on health effects caused by hazardous substances, see the
Suggested Reading list found at the end of the Haz-Ed materials. Other Haz-Ed
materials that are related to this topic include Fact Flash 1: Hazardous Substances and
Hazardous Waste; Fact Flash 9: Common Contamlnants and Activity 6: Exam/n/ng the
Effects of Pollution on Ecosystems.

Preparation
1. Assemble the following materials:

Small plastic cups (5 per group)

Three empty one-liter plastic soft drink containers wnth caps
Refrigerated tap water

Automobile antifreeze (ethylene glycol)

Live, fresh-water black (hair) worms, sold as fish food in pet stores
(50 or more worms per group) :

16-ounce measuring cup

1-ounce measuring cup (used to measures doses of cough syrup)
plastic wrap ,

Tape and markers

Copies of the Student Handout, Black (Hair) Worm Experlment

(1 per group)

. Copies of the Student Worksheet, Black (Hair) Worm Experiment

(5 per group)

e o 2 & o

NOTE: Fresh-water hair worms are inexpensive, easy to see because of their dark _

color, and quite active. They survive best in a small amount of refrigerated water

(they die if submerged) and should be kept in the refrigerator until class time. If

washed every day, they can live 1 to 2 weeks in the refrigerator. If worms are not

available, you may substitute some other fresh water invertebrate, which can be

obtained at tropical fish or pet stores. Brine shrimp, available at some pet stores,

also may be substituted for fresh water invertebrates, but you will need to add table : ‘
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_saltata 5 percent solutlon in the water before add/ng the shrlmp
2.  Fill each of the three 1-liter containers (they must be clean) with 16 ounces of
. water and clearly mark the 16- ounce level on the side. Pour out the water and
. shake the contamers dry ' : : »

3. Labet the containers elther Low (6 percent) Medrum (12 percent) or Hrgh (24

percent) ethylene glycol. For the low-dose solution pour 1 ounce of antifreeze in
the container marked Low (6 percent) and fill up to the 16-ounce mark with water.
For the medrum dose solution ‘pour 2 ounces of antifreeze i in the container marked
‘Medium (12 percent) and fill up to the 16-ounce mark with water. For the high- -

: dose solution pour 4 ounces of antifreeze in the contalner marked High (24
percent) and fill up to the 16-ounce mark with water. Shake or stir well. (NOTE:

~ Any substance can be toxrc ina hlgh enough concentratlon Handle the antifreeze .

o carefully ).

. 4. Contact your Iocal sanitation or health department to request mformatron on the
proper drsposat methods for antifreeze in your community. Can it be poured down
‘the drain? Is there a recycllng center for thls type of substance’? .

B

Procedure

1. Usmg the mformatron in the Background section, discuss how screntrsts conduct "
studres to get rnformatlon on toxic substances : ‘

2. | Divide the class |nto teams of two to four students each Cautlon students to : s
handle the antifreeze carefully :

3. Provrde each team with five clean plastlc cups tape marker one copy of the -
' Student Handout and frve copies of the Student Worksheet. - ‘ .

" 4. ‘Havethe students label the first contalner “low dose the second medlu'm dose
. and the third “high dose.” Have them label the fourth contalner control pre-test”
and the fifth “control post-test g : :

B Provrde each team with some live worms. Have all groups pour ]ust enough cold
water into the “control pre-test” container to barely coat the bottom Too much

water will drown the worms.

.- 6. Have the students place about 10 worms in the water and watch for any behavroral
. . _changes, recording the results at the end of 4 minutes on the Student Worksheet
‘ Have them leave the worms in the contamer A . , .
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Have teams pour just enough water-antifreeze solution into each container to
barely coat the bottom, using the solutions you prepared in advance. Have half of
the teams start with the “low dose” container first and proceed in order to the “high
dose.” Have the other teams start with the “high dose” contalner first and proceed
in order to the “low dose” container. :

Have the students conduct each test one at a time, using different worms for each -
container (about 10 per container). Remind teams to record their observations for .
each test on the Student Worksheet.

Have all groups end the experiment by pouring just enough cold water to barely
coat the bottom of the “control post-test” container. (NOTE: Control observations
at the beginning and end of the experiment are intended to help rule out effects not
related to the antifreeze, such as water temperature.)

After the experiments, have each group describe the worm behavior they observed
during each test and discuss the answers to the questions on the Student
Worksheet. :

Have students dispose of the antifreeze solutlons properly, according to the
lnformatlon you recelved from your local sanitation or health department

Extensions (Optidnal)

Have the students plan and conduct an experiment to determine if there is a
concentration of antifreeze and water that does not appear to change the behavior
of the worms over a 24- or 48-hour period. The purpose is to determine if there is
a threshold for an acute (rapid) effect; in other words, a level of exposure below
which there is not likely to be an adverse health effect in the short-term. The
students’ experimental plan should at the very least include an appropriate control
group, a sufficient number of worms, observation procedures, and an explanation =~
of the experimental conditions, including procedures for rlnsmg the wormsonce a
day, cleanliness, covering contalners to prevent evaporatlon and refrigerator
temperatures.

. n . .
Have the students search the library for information on worm biology. Focus their
attention on worm anatomy and physiology, function in ecosystems, and whether
the adverse effects of antifreeze on worms might be compared to the potential
effects of antifreeze on human health or ecosystem health.

. [ . :
. . .o ‘
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Teacher's',An'swe'r Kegﬁ—, Black (Hair) ‘Worm Ekperlment,'

R “'(1,) Were there obvrous behavroral dlfferences between the control groups and
. the antlfreeze-exposed groups? If yes, descnbe

There should be differences in mobility even with only 10 animals’ per group After
‘about 10 minutes nearly all worms exposed to the antifreeze solutions probably will -

be dead. The higher the concentration of antifreeze the faster they die. Also, the
smaller the worms (young worms) the faster they die. - In the unlikely event there

are no differences between treated and control groups perhaps more worms per. S
group are needed, or the antifreeze concentration is too low to cause.an s
observable effect, or the worms are not susceptible to the adverse effects of
-antifreeze. All of these possrbllltles could be tested in another experiment if -

materials allow. S :

(2) Didthe concentratron of antrfreeze in the water mfluence the degree of
behavroral change" If yes, describe. . :

After an initial increase in activity, you should fmd that the hlgher the dose, the '
7 ‘ ‘ more quickly the worms’ mobility decrease. The degree and severity of toxic - ‘
'  effects are primarily a function of dose (the. amount of contact or exposure to the
‘ chemical). However, many other factors mcludlng differences in susceptibility .
-among individuals within a species also influence the outcome. Because humans
manifest an unusual degree of individual variability, large numbers of people must
- be similarly exposed to clearly demonstrate that a chemical causes a specific toxic
- effect. Using animal toxicity studies to determine the potential adverse effects of
specific substances has many advantages. Genetically similar individual animals
can be used in relatlvely farge numbers and exposures can be controlled over.a
range of dose levels. The results of animal toxicological studies are used to predict
potential effects in humans at dose levels relevant to possible human exposures.

, (3) Was there a safe level of exposure" In other words, was there an antifreeze- .
' solution that did not appear to cause an effect over the. 4-m|nute observatlon
perrod" How could you tell? ' : :

: Ideally, at least one dose level in an expenment should have an observable effect
different from the others during the observation penod That i§; if all the doses "~
cause the same reaction, you have only learned that antifreeze has an effectata .
‘concentration equal to or greater than the lowest dose used. You have not -
determined the minimum concentration that will cause an effect or the maX|mum
concentration that has no effect. =

if all three doses in your expertment caused the same reactlon durlng the 4-minute
observation penod you may want to repeat the experiment using a lower
concentration. For example, you could prepare a 3 percent solution by pouring 1/2
C oz..of antifreeze into one of the liter contamers you used earlier, and filling it up to
S " the 16 oz. mark with water. Then repeat the experiment using this solution and
. | .. observe the reaction. Are the results different after 4 minutes? How about after -
" the total time that elapsed during the other experlment’? o ‘
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(4) Does the acute (rapid, short-term) effect of antlfreeze on the worms indicate
anything about what the long-term or chronic (Ilfetlme) effects might be?

No. Long-term or chronic exposures to hazardous substances frequently result in
different effects from those observed after only a brief exposure. This makes the
effects of long-term exposure more difficult to link to a specific cause.
Reproductive organs may be affected; mutations in cell structure, liver damage -
and so forth may not show up until the next generation. v

(5) Is behavior the only possible measure of effect? Why or why not? '

Although behavior is an inexpensivé indicator of a potentially fatal adverse effect, it
is not the only measure of effect. It is used in this experiment because it does not
require sophisticated equipment to study.

(6) Can you determine from this experiment the cause of death of the worms?

No. Damage could have been done to vital organs such as the Ilver and kldney,
which would subsequently make the worms too sick to move, or the antifreeze
could have directly affected their neuromuscular system, brain, sensory systems
and other organs, thereby slowing their mobility.

Hazardous substances adversely affect living organlsms through a vanety of
mechanisms, many of which are not yet known. Some chemicals alter DNA,
damage DNA repair mechanisms, or destroy cells by damaging their membranes,
interacting with cell receptors, depleting substances essential to cell survival, or
inhibiting production of vital enzymes. Some potentially hazardous substances are
not hazardous until the body breaks them down (or metabolizes them) into
substances that are toxic. For example, carbon tetrachloride is broken down in the
liver to a highly reactive chemical that initiates a chain reaction which destroys a
crucial liver cell enzyme system (cytochrome P-450).

(7) Is it possible that while antifreeze affects the health of worms, it has no effect
on humans? lIs it also possible that antifreeze has no effect on worms but
adversely affects human health? If yes, describe. ‘

The answer to both is yes. However, epidemiological studies and accidental
poisonings verify that antifreeze causes serious and often fatal effects when
ingested by humans. The liver breaks down ethylene glycol into aldehydes,
glycolate, oxalate, and lactate that may initially cause nausea, seizures, respiratory
failure, coma, and cardiovascular collapse. Survivors of the acute phase ultimately
exhibit kidney failure, severe acidosis (lowered blood pH), and low blood calcium
levels. The fatal kidney damage results mainly from the formation of oxalate-
calcium crystals that precipitate in the kidney tubules. These changes may also
occur in the liver, heart, blood vessels, and brain. In addition, the aldehydes,
glycolate, and lactate acidify the blood to dangerous Ievels :

£
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Acfivity 5.
+ STUDENT HANDOUT 4

‘ Black (Halr) Worm Experlment
{ The purpose of this experrment is to determine the potentral effect of three l
- concentrations of antrfreeze (ethylene glycol) on frésh-water worms. There are five
steps _ : , - * » .
B ' o CH2~CH2-,.,
o
~ OH OH
ethylene ’gly’col |

- Your teaCher will«pro‘vide you With:,

Five smalll, clean plastrc cups o ‘
- Live, fresh-water black worms (ha|r worms)
Tape and markers
- Five copies of a Student Worksheet for recordlng your observatrons
~Antifreeze (ethylene glycol) solutrons of 6 percent 12 percent, 24 percent
' uRefrrgerated tap water. . . Lo

Step 1 Label one cup “low dose the second cup “medium’ dose,” the third cup “hrgh
~ 'dose.” Label the fourth cup “control pre-test” and the fifth cup “control post-
test” , : v : N
Step 2 Add jUSt enough cold tap water to barely cover the bottom of the contarner ‘
. ~ marked "control pre-test," and place about 10 worms in the water. (DO NOT
- SUBMERGE THE WORMS: THEY WILL DIE.) Observe the worms for 4
minutes and watch for any changes in their behavror Record the resuits on
the appropriate line of the Worksheet. Set the control pre-test” cup aside, -
but do not throw it away : .
Step 3 - After recordrng the behavror of the “control pre-test’ group, conduct srmrlar
-observations of different worms (about 10 per cup) in order from “low dose” to
’ ‘“hrgh dose” or from “high dose” to “low dose” depending on your instructor’s-
directions. Use the appropriate antifreeze mixture prepared by your instructor
- for each dose level. Usethe Worksheet to record the behavror of each group
of worms at the end of 4 mrnutes :

Step4 After you have observed the results from all 3 solutrons repeat the control
test by again adding barely enough cold water to:cover the bottom of the cup
- labeled “control post-test,” and place about 10 worms in the water. ‘Observe
for 4 minutes for any behavroral changes Record the results on the
Worksheet. - _ . ,

- Step 5 At the end of the experiment observe the total time and take one Iast Iook at
: the worm behavror in all of the cups. .

Step 6 Answer the questrons on the Worksheet

-IIIIIIIlllIlIII.IIIllll‘llllll'lIIIIIIIIII'II'II‘II.‘IIIIIIIIIIIIIIIIillIlllllllllllllll
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Activity 5
. STUDENT HANDOUT

Black (Hair) Worm Experliment |

»n

L]

n

-

»

= Behavior after Behavior at end Total time from
- . . p .

n Test 4 minutes of experiment start of experiment
n

. control pre-test

. low dose

" medium dose

. high dose

»

control post-test

Answer the following questions

(1) Were there obvious behavioral differences between the control groups and the
antifreeze-exposed groups? If yes, describe.

(2) Did the concentration of antifreeze in the water influence the degree of behavioral
change? If yes, describe. .

T(S) Was there a safe level of exposure. In other words, was there an antifreeze
concentration that did not appear to cause an effect over the 4-mmute observation
period? How could you tell?

(4) Does the acute (rapid, short-term) effect of antifreeze on the worms indicate
anything about what the long-term or chronic (lifetime) effects might be?

(5) Is behavior the only possible measure of effect? Why or why not?

(6) Can you determine from this experiment the cause of death of the worms?

(7) Is it possible that while antifreeze affects the health of worms, it has no effect on
humans? (Is it also possible that antifreeze has no effect on worms but adversely

affects human health?) If yes, describe.

5.IIIIIIIIIIlllllIII.IIIIII-lllllIIIl.ﬂ.illllIII.IlIlllIlllllIIIIII’IIIII‘lIlIIIIlIIII
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- Achvrtg e
‘ Examunlng the
 Effects of Polluhon
on Ecosgs’rems

| Purpose

 Duration 2.t° 8 class penodsj ' This activity helps students recognize that

_ Omdelevel 1012° . || hazardous waste may have far-reaching
Keu Terme/ Acute o - impacts on ecosystems{,and.these|mpacts :
N Conoepts  Bioaccumylation || are not always easy to identify. Students™ .
' ‘g'c‘))r':;ii ity R become familiar with several types of tests - Lo
Ecosystem - - used to measure the environmental effects - L
S Envrr?n(ment ’ - of hazardous waste pollution. In the
— L Population B A ;
- ‘ . " 'Relative abundances - process, they learn that no single ,
. o : - Species abundances || ‘assessment procedure is applicable to all
; ‘ U | I -~ .~ . I} ecosystems and no single test is adequate
- ' Buggested Biology - to assess pollution impacts on an entire
Subjecte Chemistry o ecosystem. They examine a case study and-
‘ _Life Science -

. discuss the limitations of current ecosystem.

- assessment methods for establishing cause- ,
and-effect relationships, especially for '
mixtures of chemicals i in the environment.

~ Physical Sience . |

Background

. The impact of hazardous waste on the envrronment is thought to be wndespread and m o
- some areas severe. Establlshlng cause-and-effect relationships between exposure and
- ecosystem damiage is a major challenge.- An ecosystem—such as a marsh—is a hlghly
- complex structure, conSIStlng of all living organisms in a glven area and their mteractlons
not only among themselves but also with the env:ronment Even a mature -

ecosystem—one that has achieved stability over time—is coristantly adaptmg to’
‘changes. Some of these changes are due to natural influences such as animal
“migration patterns, weather erosion, and sedimentation. Other changes, however, are.
the result of habitat encroachment and human poliution. This poliution is often in the
form of comptex mlxtures of chemlcais in W|dely varylng concentratlons
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Ecosystems are complex and dynamic (ever changmg) This makes lmkmg any one
effect to a specific cause very difficult. Conditions cannot be controlled suffnmently to
allow the effects of individual pollutants to be observed. Only recently have scientists
begun to focus attention on finding ways to determlne the major effects of hazardous

waste on ecosystems.

Researchers have built laboratory models of ecosystems to study environmental
pollution in controlled settings. But models can provide only simple representations of
real ecosystems that contain thousands of living species. They cannot provide adequate
measures of the diversity of species and the complexity of the relationships among all
the living organisms that make ecosystems unique. :

There is no single best strategy or design for assessing environmental pollution that is
appropriate for every situation. The characteristics of the area and the specific
objectives and issues of concern must be considered in determining how to proceed.
Nevertheless, scientists generally use four major categories of tests to assess the
impact of hazardous waste on ecosystems: . -

. Chemical and physical tests to measure contaminant levels pH oxygen levels
and other environmental conditions
. Toxicity tests to determine if the pollutlon canoris causmg adverse blologlcal
. effects in ecosystem species ’
. Biomarkers to indicate actual exposure
. Field surveys.

These ecological assessments are |mportant tools in Federal and state government.
efforts to clean up hazardous waste contamlnatlon under the Superfund Program.

For additonal information on ecosystems and pollution, see the Suggested Reading list
found at the end of the Haz-Ed materials. Other Haz-Ed materials related to this topic
include Fact Flash 2: The Superfund Cleanup Program

Preparation

1.  Assemble the following materials:

. Copies for each student of Student Handout 1, Major' Categories of Tests for
Ecological Assessment, found at the end of this activity ‘

. Copies for each student of Student Handout 2, Case Study: Tidal Bay
Ecological Assessment

2. Read the student handouts to prepare your lecture.

3. Distribute copies of Student Handout 2 and assign students to read the case study
for homework.
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NOTE In this lesson, students will encounter a large number of screntlf/c terms and
phrases. Depend/ng on the grade level in which you use the lesson and the skill level of '
your students, you may need to spend extra time lntroducmg unfamiliar vocabulary and

" preparing your students for this lesson. Many terms are defined in the Glossary found at .

the end of the Haz-Ed materials, but a textbook ‘may be helpful

R

Procedure |
,Class#1 S
'Ask the class to deflne an ecosystem Then ask the class to dlstlngwsh between

an ecosystem and the environment. (An ecosystem is a specialized community,
including all the component organisms, that forms an interacting system, for

‘example, a marsh An envrronment lS the totahty of condltlons surroundlng an‘
“organism.) ' =

, Organlze the students in groups of 3 or 4 students each, and ask each group to
‘write down how hazardous waste released into the envrronment can affect plants

- (flora) or animals (fauna) in an ecosystem. Ask them to llst as many possrb|l|t|es as .
they can think of in 10 mmutes ‘

Ask each group how many ldeas they wrote down

v Ask the group with the fewest ideas to lead off by namlng one effect of pollutlon

Ask the rest of the class if they agree that the named effect can result from

3 pollutron Ask those who : agree to explam why they agree Ask those who do not

agree to explam thell' reasons

Contmue the drscussron by asklng each group in turn to add to the llst Have a
student write the ideas on the chalkboard as. they are mentloned Some possrble

" effects that could be listed include:

. Gaps |n vital food chams or nutnent cycles
. . Reproductlve problems (such as eggshell thlnnlng or Ioss of nestlng

. materials)
¢  Developmental effects (such as malformed chick beaks)
e Tumors (such as fish tumors) ’
. Critical organ damage (such as liver, kidney, or sk|n leSlons) v v
e ' Immune system dysfunction (leadlng to, for example, vxral lnfectlons |n ,
- dolphins) :
. Altered individual or populatlon growth rates

"¢ ' Changesi in population and community organization
. Loss of total biomass (flora and fauna)
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. Relative loss of taxa or specles abundance in defined areas (such as fish
kills, amphibian mortality, macroinvertebrate depletion)
. Loss of species diversity.

Some of the students’ ideas may overlap because one adverse ecosystem effect
can impact another since life in ecosystems is interdependent.” For example,
reproductive and developmental problems in birds may ultimately cause a
decrease in species abundance and dlverSIty, which in turn may alter communlty
organization.

Students may not come up with many ideas. In a way this 'reflects the burrent
state-of-the-science in ecological assessment. It can be difficult to determine what
is occurring or could occur in an ecosystem as a result of pollution; effects are

often very subtle unlike those of habitat loss, which usually tend to be very obvious.

Leave the list on the chalkboard.

Distribute the Student Handbut | Major Categories of Tests for Ecologlca/
Assessment. You may wish to have students dlscuss the various types of tests in
more depth before proceeding. ,

Ask the students which category or categories of tests could be used to study each
of the adverse effects listed on the chalkboard. Have students explaln the choices
they make. Encourage the rest of the class to comment on various answers.

Class #2

1.

Give each student a copy of the Student Handout, Case Study: Tidal Bay

- Ecological Assessment. Give them about 30 minutes to read it in class or as

homework. Questions and guidelines are in the text to assist them in their review.
Ask them to answer as many of the questions as possible.

For the remainder of the class périod discuss the case étudy énd the sfuden’ts

answers to the questions. An Instructor’'s Answer Key is included at the end of this’

lesson for your use.

Exfensidns (Optional)

After allowing each group to add to the list of ideas about how hazardous waste
can adversely effect ecosystems, ask students to rank the items accordmg to their
importance. Have them discuss thelr chonces ’

Y
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. © .« Pointout during the discussion that sometimes investigators limit ecological

'  ‘components of concéern to commercially important species (e.g., blue crabs in the =~ = L
Chesapeake Bay). Have students dlscuss how this might lnfluence publlc attltudes -
wnth respect to proposed envrronmental regulatlons or |eglslatlon ' :

',lnstructorsAnswer Keg Handoutl | Ce
)'Case Qtudg Trdal Bag Ecologrcal Assessment , f R B S -

1. . What are the benef/ts of compar/ng contam/nant concentrations and blologlcal
o lmpacts in Tldal Bay sedlments wrth those of a reference area? '

" By expressmg all chemlcal and blologlcal measures as changes (mcreases or
' *”decreases) relative to a “normal” ecosystem (Shlpshape) comparisons can be
" madeé that provnde a sound basis for identifying and quantlfylng effects Comparmg
results with a reference area allows mvestlgators to determine not only what i is not
' normal" in the study area, but also how much welght to place on the changes '
2 - What are. some of the Ilmltatlons (problems) assoc:ated with the use of a reference '
area and wrth the cho:ce of Sh/pshape lnlet as thls area7

least poliuted area of those studied in the basin, it is hardly a pristine environment
v unaltered by urbanization and industrialization. Furthermore comparing a complex -
blologlcal response such as benthic macromvertebrate commumty change with a ’
- reference site requires reducmg the data toa smgle value(s) which results i ina
substantlal loss of data ' : :

. : ' Shlpshape Inlet dlffers in sedlment type from Tdal Bay, and although it may be the

e“

3. Can you thlnk of another approach that would work?

If Tdal Bay contalned only one or possmly two specn‘lc wastes the contamlnant
concentrations and biological measures of their impact on the ecosystem could be . :
- compared with toxicity and risk levels published in the literature or in government _ I
. databases. Itis not known, however, how complex chemical mixtures intéractto
- possibly increase or decreasé the effects of individual chemicals. Further,the -
- exact combination of chemicals in Tidal Bay may be unique. So, under these
'clr'cumstances the use of‘a«»reference area is probably the b'est choicel

4, ' What lmpact do you th/nk the presence of multlple types of hazardous waste w1/l
' have on the ability of investigators to establish a cause-and-effect relat/onshlp
between specn‘lc chemlcals and adverse blologlcal changes rn T/dal Bay7

‘ - /ldeally, charactenzatlon of ecologlcal |mpacts from hazardous waste is supported
' ©~ . by definitive cause-and-effect relationships between specific chemicals and .
" - biological endpoints. ‘Almost no information is available for establishing cause and -
. effect for chemlcal mlxtures however, so they will not be able to determine specific
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cause and effect relationships. In lieu of a standardlzed approach for assessing

ecological impacts of complex chemical mixtures, the Tidal Bay mvestlgators
developed relative measures of effect based on the reference area.

<

Do you feel these measurements are relevant to this aquatic e’cosystem?

A number of biological measures are used to quantify the poliution impact on Tidal
Bay. These include several toxicity tests, benthic community composition, and fish
histopathology. All of these measures can be justified on ecological grounds. For
example, amphipods are crustaceans that reside in Tidal Bay and are important
prey for higher trophic-level species like fish. Also, they are relatively sensitive to
toxic chemicals and are highly likely to be exposed to contaminants because they
burrow in and feed on sediment material.

Oysters also are considered useful indicators of ecological effects because they
are very sensitive to toxic chemicals. The oyster test is a standardized test of
developmental effects, which provides a broader view of adverse effects than
lethality tests alone. :

Benthic macroinvertebrate, species also are valuable indicators of toxicity because .
they live in direct contact with sediments, are relatively stationary, and are

important components of aquatic food chains. Many fish and crab that live near

the sediment feed on benthic organisms and are exposed to contamlnants through

the food chain.

Note: Although the investigators avoided limiting ecological components of
concern to commercially important species or to those selected for the sake of
political expediency, the ecological significance of the effects observed in the
bioqssay tests is not explained in terms of the entire ecosystem of Tidal Bay.

Are these measurements likely to furnish the kind of data requ_ired to fulfill the
purpose of the assessment? If not, how would you change the approach?

The use of multiple chemical and biological tests (such as sediment chemistry,
sediment toxicity, benthic macroinvertebrate assemblages, tissue residues |
resulting from bioaccumulation, and fish liver histopathology) provides a powerful
weight-of-evidence approach to identify pollution problems in an ecosystem. They
also provide the kind of data needed to define the extent of hazardous waste
contamination in estuarine sediments and the magnitude of damage to benthlc

organisms and fish.
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" Activity 8

7.

) lnvestrgators characterrzed degradat/on of benthrc macrornvertebrate communrt/es S
in terms of a decrease in the abundance of total amphipods, molluscs, '
polychaetes, or tota/ macrofauna Many conditions can influence the overall -
abundance of benthrc macroin vertebrates including an algae bloom that depletes
oxygen in the water. Did the rnvestrgators report consrder all factors that could
have altered macrornvertebrate numbers7 : ,

i

-While some specres m'ay decrease in abundance due to chemical poliutants, other,
more pollutron-tolerant species are. likely to increase. This makes changes in
abundance at a major taxon level or at the total macrofauna level an unreliable

. indicator of ecosystem health. Generally speaking, a chemical pollution probiem is

.the only condition that will render a waterway totally devoid of macroinvertebrates.

" However, the investigators did not study the levels of macroinvertebrate species in

detail, possrbly because of the extra costs involved. Precise and careful analyses
-of macroinvertebrate samples is time consuming and expensive. Also, theydidnot = -
report looklng at other possrble causes for macrornvertebrate depletron o

Could apparent effects thresholds be determrned for b/oaccumulatron and
‘ hrstopathology in frsh” Why do you suppose mvestrgators drd not do thrs'? ’

Apparent effects thresholds could have been establlshed for broaccumulatron and
histopathology in fish, but the purpose of the apparent effects thresholds was to
rank specific problem areas within the bay The fish indicators reflect a wide area
of conditions. Also, there is a lot of uncertarnty associated ‘with how much
hazardous waste the fish have been exposed to in the water and food chain and -
for how long. Thus, itis dlfflcult to link the bioaccumulation and hlstopathology
data drrectly to chemrcal concentratlons in specific. sedlment samples

N What are some major strengths of the apparent effects thresholds and what are . . -
some Irm/tatrons7 :

1

The apparent effects thresholds method is'a plausrble approach for deahng with+

problems created by contamination and uncertain cause-and-effect relationships.. .

It uses empirical relationships to get around drffrcultres like bioavailabilityand .
synergisti¢c and ‘antagonistic relatlonshrps among chemical mixtures. The approach , '
is.limited for several reasons: it does not describe cause-and-effect relationships, it . .

is site- -specific (specrfrc to certain areas), does not take into account data on-

broavarlabrlrty of chemlcals in organ tissues, and lacks mdependent val:datron |




g8




Activity 6
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Major Categorles of Tesfs
for Ecologrcal Assessmenf

There are 4 major categorres of tests screntists use to study the effects of pollutlon on
ecosystems ‘ - '

1. Chemlcal and Physu:al Tests provrde mformatlon on the total concentratlon of
- specrflc chemical compounds in the ecosystem and informationonpH,
temperature ‘moisture, and other measures. Samples of soil, sediment, or water
- are-collected and usually taken to a Iaboratory for testrng using several standard ’
Iaboratory methods : -

2. Toxicity Tests measure the number and severlty of blologlcal effects of . .
contamination on the survival, growth, and reproduction of plants and anlmals '
Most toxicity tests are conducted in the laboratory using laboratory-raised species -
or orgamsms collected in the freld (from the ecosystem) Examples mc!ude '
e Acute test (number of anlmal deaths) using fleld-collected specrmens or test
species such as earthworms or fathead minnows

K Chronic growth tumor; and functronal tests of selected specres (usually the '
‘most sensitive specles) » ‘

. Multigenerational reproduCti‘on and deyelopmental,testsof specific species
' i- Gene and Chromcvr)s_ornei tests - - :
e | Plant mutation testsjvsuch as stamenhair o
. | Photosynthesis .rates (usuallyteste'd in field)l 1 |
.. Seedgermination . |

e Root elongation
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3. Biomarkers of Exposure are sensitive indicators of a physiological, anatomical, or
biochemical response to pollution exposure such as abnormal blood changes.
They can be used as sensitive monitoring tools for detecting exposure. Individual
organisms usually are obtained from the ecosystem and their blood and body
tissues are examined. (Biomarkers are not considered adequate measures of
biological effects at the population, community, and total ecosystem levels of
organization.) Examples include:
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. . Bioaccumulation tests indicate the level of chemical pollution that has
. gathered in an individual animal or plant and the availability of those

S pollutants to vulnerable tissues inside the body.. :
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. Blood enzyme levels are used to assess exposure to certain pesticides.

. Histopathologic tests using light microscopy, electron microscopy, and -
chemistry involve examinations of specific tissues and organs like the liver
and kidney to detect chemical damage. (Histologic exams often are used in
long-term and chronic toxicity tests to confirm flnd/ngs )

4. Field Surveys involve observations in the ecosystem and tests on fleld-collected
samples. Field surveys require many sampllng excursnons to av0|d over- or
underestlmatlng Examples include:

. Abundances of native specnes and numbers of individuals wnthln those
species

. Relative abundances of major taxa to determine community-level effects
. Number of individuals with offspring

. Estimates of total biomass (mass of tissue present in an individual,
population, or community at a glven time) or biomass of certain communltles
such as phytoplankton :

. Guild structure (functional feeding groups such as collector-gatherers or ‘
predators based on how organisms obtain their food) may change as a result
of exposure to contamination. This can alter levels of competltlon for
common resources. :
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¢ Tidal Bay Ecological Assessment

This case study is an example of how one scientific group attempted to document the
impact of a mixture of organic compounds and metals on an estuary, fictitiously named
Tidal Bay. Although there is no single best strategy or design for ecological - .
assessments that is appropriate for every ecosystem, the assessment techniques and .
- lessons learned in this case study have implications for ‘meas_urin'g the impactof =~ -
" pollutants in other ecosystems where water—fresh, tidal, or marine—is contaminated or
threatened. o R ' I

_ Directions:

of the detail provided: for example, you probably will not be familiar with all the
 .animal species and chemicals. This should not limit your ability to see the logic
" underlying the investigation and the strengths and weaknesses of the approach.
In the process, you will discover a lot about environmental science. -
2. Read through the entire case study first, and then in a sentence or two answer. .
- .each question. - e * SO

. 'Apprdach = |

Purpdsé
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This €cological assessment was conducted for the purpose of defining the extent of .
-hazardous waste contamination in the tidal sediments (soil, stones, or other. materials
deposited by tidal waters) of Tidal Bay and to measure the magnitude of existing

biological damage to benthic (bottom-dwelling) organisms and fish. It was not intended
to be a risk assessment since it did not investigate the future of the ecosystem. -
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'+ Concept o : L -
.. ® Concerns about the potential ecological and human health effects of hazardous waste - .

‘ ‘e in Tidal Bay focus on exposure of aquatic organisms to contaminated marine ‘.
" e sediments. The sediments support a variety of benthic organisms that can be directly - - “:
. .

® [ ]

° s

®

‘influenced by sediment contamination. 'Benthic macroin\)ertebrate({spercies, such G;}S“
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shrimp, are valuable indicators of toxicity because they live in direct contact with

sediments, stay close to their homes, and are important parts of aquatic food chains.

Many fish and crabs that live in or near the sediment feed on benthic organisms and are
exposed to contaminants through the food chain. Therefore, if tests on these benthic ,
macroinvertebrates do not reveal negative effects caused by polluted tidal; sediments, it is _
unlikely that other biological groups, such as fish or plankton, are affected by these
pollutants. For example, if the shrimp that live in the sediment are tested and have

nothing wrong with them, the crabs and fish will probably be fine too, since they eat the

shrimp.

Description of Area

The study area is a bay formed by a river delta made up of seven minor waterways,
associated shorelines, and water at depths less than 60 feet below low tide. Tidal Bay is
in a heavily industrialized area at the south end of a large basin: Industrial and municipal
sources, such as a pulp mill, petroleum refineries, chemical manufacturers, aluminum
processors, and a shipbuilding and repair yard are located on filled-in tideflats. A
municipal sewage treatment plant discharges into the river upstream of the bay.

Selection of Reference Area : _ |

A reference area, Shipshape Inlet, was selected to compare against the contaminated
sites in Tidal Bay. Chemical and biological measures taken in Tidal Bay are compared to
this reference site. Shipshape Inlet was chosen because it is associated with the same
large basin that includes Tidal Bay and has some of the lowest levels of the contaminants
of concern in the basin. Also, an extensive amount of chemical and biological data are
already available on Shipshape Inlet. The range of sediment types in Shipshape Inlet,
however, does not include the fine-grained sediments characteristic of the Tidal Bay
waterways. ‘ '

Chemical Pollutants , | :
Routine chemical tests for about 150 chemicals were completed on over 190 samples of
surface and subsurface sediments collected from areas of the bay. Chemicals detected in
more than two-thirds of the surface sediments include phenol, 4-methylphenol, polycyclic
aromatic hydrocarbons (PAHSs), 1,4-dichlorobenzene, polychlorinated biphenyls (PCBs),
dibenzofuran, and metals. ‘ : .

The chemicals present in Tidal Bay at higher concentrations than those in Shipshape Inlet
are causing the greatest concern. Twelve chemicals or chemical groups were at "

concentrations greater than 100 times and less than 1,000 times those in Shipshape Inlet.
Nine chemicals or chemical groups were at concentrations greater than 1,000 times those

in Shipshape Inlet.
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f__1'. - What are the beneflts of comparlng contaminant concentrat/ons and
' ;blolog/cal lmpacts in 77da/ Bay sedlments with those of a reference area7

2. What are some of the Ilmltatlons (problems) assocrated wrth the use of a
t reference area and with the choice of Shrpshape In/et as this area?

3. Can you think of another approach that would work?

4.  What lmpact do you thlnk the presence of multrple types of hazardous waste

* - will have on the ability of investigators to establish a: cause-and-effect.

~ relationship between specific chemlcals and adverse (negative) blolog/cal
E changes in 77dal Bay? ‘

-

Measurement , . :
» To assess the health and condmon of the selected anlmals (benthic macromvertebrates
v and f|sh), several measurement endpomts were evaluated These mcluded

o

L ]

L
1) toxicity tests using sedlment species, populatlon abundances and .
TP community mdlcators (species richness and community similarity) .
. 2)  biomarkers for tissue residues of contaminants and fish histopathology .
o (mlcroscoplc exammatlons of specmc tlssues and organs to detect chemical * o
.. injury) . : L .
) chemlcal tests of contammants in. the sedlments v ’ *

‘ | .
o

®

[ ]

[

]

[ ]

L ]

[ ]

The sediment toxrcrty tests were conducted in the Iaboratory usmg amphlpods oysters,
~ or bacteria, and fleld-collected sediment samples with known chemical concentrations..

Bioassays were repeated using the same sedlment samples that were d|luted to lesser

.'contammant Ievels : - : : :

The amphlpod toxrc1ty test measures death rates ina crustacean that resides i |n 'l'|da|

- Bay and is an important prey for higher species like fish. Amphipods are relatlvely

sensitive to toxic chemicals and are likely to be exposed to contamlnants because they :
burrow in and feed on sedlment matenal : ‘

..O0'...‘..O...O...'O.....l..‘......'...O'..."....O..........".O‘.‘...........'
- R s N . - g . ; v

‘Although oysters do not live in Tidal Bay, they resrde in other areas of the basm and
- oyster embryos and larvae are very sensitive to toxic chemlcals The oyster toxicity test
 measures the occurrence of developmental abnormalltles in larvae (and embryos)

, exposed to. Tdal Bay sedlments for 48 hours.

¢
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Abundances of benthic macroinvertebrates were determined from field-collected
samples. Community indicators involved counting species richness and the amount of
major taxa such as crustaceans and mollUgcs. Only decreases in abundances of major
taxa in Shipshape Inlet were used to identify and rank problem areas in the bay.
Bioaccumulation (contaminant concentrations in muscle tissue) of English sole (fish) and
Dungeness crab were measured as biomarkers of exposure. Because contaminants
were detected infrequently in the crab muscle tissue, only the English sole data were
used to identify and rank exposure levels. Histopathological tests were conducted on
the livers of English sole. :

The magnitude of exposure was determined by the chemical concentrations of
contaminants in sediments. Because sediments represent a sink for poliution (that is,
pollutants tend to accumulate in sediments), organisms that live in it or on it are
continuously exposed. : ‘

’ A number of measurements were used to quantify contaminant impact on the | ’
ecosystem. These inglude several bioassay species, benthic community
composition, bioaccumulation, and fish histopathology.

6.  Are these measurements likely to give the kind of data required to fulfill the
purpose of the assessment? If not, how would you change the approach?

7. Investigators characterized degradation of benthic macroinvertebrate
communities in terms of a decrease in the abundance of total amphipods,
molluscs, polychaetes, or total macrofauna. However, many conditions can
influence the overall abundance of benthic macroinvertebrates including an
algae bloom that depletes oxygen in the water. Did the investigators consider
all factors that could have altered macroinvertebrate numbers? o
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5. Do you feel these measurements are relevant to this aquatic ecosystem? .
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Analysis - : . :
The analysis of the ecological effects and exposure data involved mainly statistical °
. L ]

comparisons of test results from Tidal Bay and the reference area. For example, Tidal .
Bay sediments from 18 of 52 tested areas induced significant, acute lethality in .
amphipods as compared with the reference area sediments. Significant elevations in ..
oyster larvae abnormalities occurred in sediments from 15 of 52 areas tested compared .
with sediments from the reference area. Significant decreases in the abundance of total .
taxa and the abundance of polychaetes, molluscs, and crustaceans occurred in 18 of 50
areas tested in Tidal Bay compared to the reference area. .
' [ ]

S

94 .




Achvrlg G

STUDENT HANDOUT 2

Concentrattons ‘of most metals in the muscle tissue of Englrsh solewere less than 2
" times the average reference concentrations, but concentrations of copper in the Tidal
Bay fish tissue were 310 9 times higher than. average reference concentrations.
'Polychlorinated biphenyls (PCBs) were detected in all fish and crab sampled. Lead and
mercury were elevated in Dungeness crab with maxrmum concentratlons about 5 times
the reference concentratlons g

Hlstopathologrt:al analyses revealed the presence of lrver abnormalltles that were

) 8|gn|f|cant in terms .of number in Tidal Bay compared to the reference area. The

" incidence of liver lesions was greatest in fish from areas, wrth the hlghest concentratlons
of sedrment-assocrated contamlnatlon ‘ ,
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Characterlzmg and Rankmg Problem Areas .
~ The original data from the toxicity tests, abundances, and biomarkers were used to .
~ evaluate the increases in contamination or negative effects to détermine if these - .
changes were statistically srgnrfrcant They were also used to evaluate quantltatlve °
relationships among these variables. However, because srngle-chemlcal relationships .
between exposure and effects could not be established (that is, a one-to-one .
“relationship could not be proved) two methods were. used to ‘characterize and express .
the ecologlcal |mpacts . ®
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1. . Brologlcal Indicators.. Usrng both exposure (chemrcal concentratlon) and effects ..
~ data (from toxrcrty tests, macroinvertebrate abundances, and biomarkers),
investigators developed ratios between the effects in Tidal Bay and those. found at
‘the reference site, Shrpshape Inlet. The ratios, or biological indicators, were used
in descnbmg the overall lmpact of contamlnatlon on the ecosystem

2. 'Apparent Effects Thresholds Because blologlcal effects data were not available
- for all portlons of the study area, a method was developed to estimate thresholds
~of chemical concentrations above which biological effects would be expected.
These are called apparent effects thresholds. Threshold concentrations of °
A contaminants were ‘estimated using data generated from the amphipod mortalrty .
'tox1c1ty test, oyster larvae abnormallty toxicity test, and macroinvertebrate °
Aabundances These measurements were selected because of their sensitivity to .
sediment contamination, availability of standard test protocols, and ecological :
- relevance. The apparent effects thresholds were compared with measured e
concentrations of sediment contaminants. ‘The apparent effects thresholds mdrcate .
the potential for adverse ecologlcal effects i in Tidal Bay » .
| .
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8.  Could apparent effects thresholds be determined for bioaccumulation and
histopathology in fish? Why do you suppose investigators did not do this?

9.  What are some major strengths of the apparent effects thresholds and ‘what :
are some limitations?

10. Name one point you learned that you feel is most interesting.
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. ‘ldenhfglng RlSkS at a

e Superfund Site

’Purpose R U |

Acﬂvn‘g 7

Key TertnB/

Suggesfed
Subjects

Duration
Grade Level

Convcepts

2 class penods :

7-12

Exposure

Hazard Ranking. System

Hazardous substance.
Hazardous waste "

. National Priorities List
Preliminary assessment’

Risk
Site mspectlon
Superfund

Chemistry
Earth Science:

- Geology -
" Physical Science

V_Background

~ This activity helps students understand the ,
types of risks found at Superfund sites and -

how these risks are ldentlfled and assessed |

* They learn how sites are discovered and -

where to report potential hazardous waste
sites. They discuss the activities undertaken
by the government or other parties at

‘hazardous waste sites to identify sources of

contamination, determine the type and extent'

~.of contamination, and evaluate.the risks
- posed to human health and the environment.

) The Superfund-Program in the United States was: created asa response to widely

publicized contamination problems caused by hazardous waste. The Superfund law - °

specifies a process for reporting potentially contaminated hazardous waste sites to the |

Federal government. The U.S. Environmental Protection Agency (EPA) and states

" investigate hazardous waste sites to determine the seriousness of the contamination. o
The most serious sites are cleaned up using Superfund authority. Some will be cleaned L
-up by State governments, and some will reqwre no cleanup because they pose no S

- danger to people or the envnronment

The.extent of the hazards of exposure posed by each S|te dlscovered are assessed
Tied to the concept of exposure is the concept of risk. Risk is a measure of the
probablllty of suffering harm or loss. For example, risk is used to measure the

- 'probability that'a person will be exposed to a hazardous substance (like mercury) and
the chances that the exposure will harm the person’s health. Environmental risk is a
_measure of the probablllty that hazardous substances will harm the enwronment

| , There are two types of risks assoc1ated with hazardous substance: contammatlon The

risk of exposure is'a measurement of the probability that being near a hazardous
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Activity 7

exposure depends on the toxic or other harmiul effect associated with the particular ;
contaminant. ‘ '

For more information on risk identification, sée the Suggested Reading list found at the
end of the Haz-Ed materials. Other Haz-Ed materials that are related to this topic
include Warm-Up 4: Risk Concepts and Fact Flash 9: Common Contaminants.

-

Preparation

1.  Gather the following materials:

. Copies for each student of: i ;
Fact Flash 1: Hazardous Substances and Hazardous Waste
Fact Flash 2: The Superfund Cleanup Program
Fact Flash 3: Flowing Railroad Hazardous Waste Site

. Copies for each group of: . ~
Student Handout, The Preliminary Assessment and Site Inspection for the
Flowing Railroad Site . S

2.  Read the Fact Flashes to prepare your lecture. Also refer to Warm-Up 4 for
information on risk and probability in relation to Superfund sites.

3.  Distribute Fact Flashes 1, 2, and 3, and have students read them for homework. |

4. - OPTION: As extra-credit homework, give several students library assignments to
look up one of the important concepts or contaminants included in Fact Flash 3.
For example: '

. Superfund
Asbestos

TCE

PCB

Point Source
Nonpoint Source.

Some information can be found in Fact Flash 9: Common Contaminants. Instruct
each student to be prepared to make a short report on his or her research at the
beginning of the next class on identifying risks.

If you do not assign these reports as extra credit homework, you may want to
gather some information yourself to present to your students at the first class.
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~ Procedure .

| Class #1

'1 . Have each student assrgned extra-credit homework make hlS or her report to the
class or present lnformatlon on these topics yourself ' ,

2. Allow students to ask questlons and dISCUSS the mformatlon to help prepare them
. for Class #2. ‘

Class #2

1;' Briefly revrew the main pornts from Fact Flashes 1 2 and 3. An Instructor Fact
‘Sheet, Information nghllghts on the FIow:ng Fla:lroad Slte is lncluded at the end.of
. this lesson for your use.

4. 2.0 Ask students how contaminants mlght spread from the hypothetlcal site. Possrble
' . ranswers lnclude ;

f ‘ : e The wmd can blow contamlnant vapors c

: .~ " e Thewindcan blow small soil particies to which. contammants are attached :

. 'Contamlnants can be washed mto the Flowmg Rrver by ralnfall running off the
. site”
J Liquid contamlnants can flow down through the soil to the groundwater
e  Contaminants can be washed down through the sail to the groundwater by
rainfall ' :
e Groundwater moving. underground can spread contammants in the aqurfer
° Contammated groundwater can moye into the Flowing.River
‘ o Surface water sedlments can be washed downstream partlcularly durlng
. - floods ~ Co -

. ,3.- ~ Ask’ students how anlmals or plants mlght be exposed to contammants from the -
. S|te Pos5|ble answers lnclude ,

e The wmd can blow contamlnants to tree Ieaves, grasses, or crops

. Animals can eat contaminated plants
, _ : e  Fishand aquatic plants can be exposed to contamlnants washed |nto the
., - . . Flowing River ' :
' ’ e Farmland crops could be exposed to contammants through lrngatlon from the

‘ . 4. T FIowmg Rlver _
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Ask students how people in Ruralville and Utopia might be exposed to
contaminants from the site. Possible answers include:

*  Eating contaminated crops

. Eating contaminated fish from the Flowing River

Utopia residents drinking contaminated water from their municipal wells
Ruralville residents drinking contaminated water from the Flowing River
Children playing on the site )
Fishermen crossing the site to get to the Flowing River

Ruralville residents breathing contaminated air blown off the site
Ruralville and Utopia residents taking showers with contaminated water.

Ask students to name some factors that are important to consider in determining
the risk of exposure to site contamination. Possible answers include:

*  Amount (volume) of contamination originally released at the site

. Concentration of the released contaminants ‘ ‘

. Degree of dispersion (dilution) of the contaminants (more dispersion equals
less risk) ‘ , )

. Frequency of contact with contaminated water, soil, plants, and animals

. Amount of physical, chemical, and biological transformation of the
contaminants into a harmless state (degradation, containment).

Distribute the following Student Handout, The PréliminaryAssesstent and Site
Inspection for the Flowing Railroad Site. Divide the class into groups of 5 or 6 and
instruct each team to choose a spokesperson. : :

Have each group qiscuss and answer the questions listed on the handout. After
about 10 minutes, have the class reassemble and have the spokesperson for each
team present the team’s responses. 7

Record the responses and discuss any differences between the groups. Why does
EPA focus on these questions when investigating potential hazardous waste -
contamination? Does the class believe direct contact is more serious than food
chain contamination? Is human health protection more critical than protection of
sensitive environments? '

Extension (Optional)

Consider inviting an EPA or State Remedial Project Manager (RPM) involved in
overseeing hazardous waste cleanup projects at a site in your state to discuss how
risks at that site were identified and assessed. Also ask the speaker to discuss the
steps taken to put the site on the NPL or other priority list. '
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Instructor Facf Sheef — Im“ormahon nghhghts on the
~ Flowing Railroad Site

FRR Enterprlses is’ the parent company that owns Flow Automatrons (currently
operating) and the FIowrng Ftallroad (no longer operatrng)

The. Flowmg Rallroad srte isan |nact|ve tram yard where locomotlves were repalred and '
mamtalned : -

* The Flowing River borders the site to the east It supplles fish that nearby famlhes eat

3 to 4 times a week and feeds the aquifer that supplies drinking water and irrigation to
"homes, businesses, and farms (munrclpal welis and the rrrlgatron intake are 3 mrles '
downstream from the srte) ' ,

- 8,000 people hve wnthm 1 mlle of the site and 1,400 people I|ve wrthln 1/4 mrle

Contamlnants rdentlfred by EPA samplmg mclude
e _ Lead, zinc, and copper wastés, which result from building locomotlve cars;
‘ . PCBs, which can be released if electric power transformers are punctured; and
e f TCE, a volatile organic compound probably used to degrease and clean
Iocomotlve parts : : :

The potentral for contamrnatron of the Flowmg Rlver and other surface water and
groundwater (e.g., the: aqurfer) could be lncreased by.rain and meltrng snow washrng v
- through contammated areas. ’ ;

Samples | from a shallow welI drilled at the srte contarned Iead anda hrgh concentratron
of TCE, but the actual extent of the contamination is unknown The soils in a few areas
of the site have been contammated full tests of the soﬂ have not been: conducted

Communrty concerns mclude '

. Potential release of asbestos, which could contamlnate the air
e Peculiar, noxious odor from drinking water faucets in Ruralville . ,
«  Possible health |mpacts for people who regularly eat potentially’ contammated fish.
. Potential impacts on the health of people who breathe in TCE fumes c
»  Reported increase in the number of cancer cases in the surrounding areas -
o . Potential environmental and economrc lmpacts on soil and crops contamrnated by

" irrigation water . :

: e Future use of the site property : L T

o . ‘Potentlal economic impacts on Ruralvrlle |f FRR Enterprlses had to lay off workers

. ‘ or close Flow Automations if the company cannot afford the cleanup costs. - -

T
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Aclmfg 7 S

) STUDENT HANDOUT

..........‘............O....'.......................

L J

[

L]

L J

: The Prellmlnarg Assessment and Qite

[ ]

: |nspeohon for the Flowmg Rallroad Qn‘e

S .
. _. ‘ .

o - Discuss W|th|n your group. the followmg questlons about the Flowmg Rallroad site. The
s ‘only lnformatron you have about the site is contained in the fact sheet you just read. .
. Your group should answer these questions (space | is prov#ded after each questlon) and
e selecta spokesperson to present your answers ‘ , ‘ '
[

° ) .

: 1. What are your blggest concerns regardmg the srte and why’?

e S

. - Health concerns (e g. ‘canhcer, neurologlcal dlsorders) from drmklng polluted
. water, food cham contamlnatlon or breathing air contammated by the s:te? )
: . . .

L

L J

[ ]

e

[ 4

®

.

¢ ' - Environmental resource concerns, including fish in the Flowing River?

L]

[ J

®

[ ]

. .

* Y

. . S ' : . R ' ' i

¢ 2. What are the ways in.which the contamination can spread?

: (These are commonly referred to as “routes of migration.”)

. - Melting snow?

. - 'Rain? -

® - Humans trespassmg on the srte’?

. . - Fish?

. w- - Wind?

. Are there other ways? * : -

: . R v

[ ] \i
) o
e

[ J

®

[ ]

L J

[ ]

[ ]

[ ]

e

[ J

..........-.......I........0...0‘.....'.................
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Activity, 7

STUDENT HANDOUT

3. How would you rank the threats to ht:lrﬁan health and the énvﬁonment fronﬁ this
site? Choose from the list of threats below, or come up with your own. What is
the rationale for your ranking of the threats?

Groundwater, the source of drlnkmg Water for the nelghbor/ng Town of
Ruralville and the nearby City of Utopia?

Flowing River, which serves as a source for irrigation and mun:crpa/ wells-
in addition to recreatlonal and subsistence fishing?

Soil?

Air and wind?

4. What actions could be taken now? .

Put up a fence?
Provide drinking water?

Are there others?

7

.QII'....h-.........A.‘.......‘..................O....‘...
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- Activity 8
. Hazardous Waste
“-"Cleanup Methods

o Purpose
Duration 1 class period »
Grade Level 92 L © This activity helps students understand some
. - 1 , || - of the reasoning and science involved in
Key Terms/ Cleanupmethod I} choosing technologies for cleaning up

: Oonoep'ls Treatment technologies

o

hazardous waste sites: The students analyze

. - e . ~ the pros and cons of using various
Buggested Biology - - P g

gubjects Chemistry C  technologies for cleaning up specific

L Civics/Government - hazardous waste problems, weighirig factors’
Life Scierice - - ' ssuch as contaminant-specific requirements,
Physical Science .
Physics - . technological Irmltatlons rellablhty, cleanup

time, and cost

Background

The Superfund Program was establlshed by Congress in 1980 in response to growing
public concern over the health and envrronmental risks posed by hazardous waste sites
and other uncontrolied toxic hazards. ‘The law is formally called the Comprehensive

. Environmental Response, Compensatlon and Liability Act (CERCLA). The U.S.
Environmental Protection Agency (EPA) administers the Superfund Program in -
cooperatlon with individual states and Tribal governments.. EPA is responsible for

- responding to chemical emergencies and investigating and- -cleaning up uncontrolled or
, abandoned hazardous waste srtes throughout the Unlted States '

In the Superfund Program EPA uses a varlety of processes and technologies, alone or
““in combination with each other, to clean up hazardous waste. sites. Some processes are
designed to physically remove the contaminated material from the site or confine . '
. contaminated materials to.a specific area. Other processes and technologles are
designed to treat the contaminated material—to destroy or permanently change their
chemical structure; to extract or separate them from the soil, sludge, sediments, or the
water they are contaminating; or to |mmob|l|ze them and keep them from movmg or
spreadrng beyond the site. :
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The responsibility for selecting the most appropnate cleanup method for a specific site
rests with the EPA Remedial Project Manager (RPM) or On-Scene Coordinator (OSC),
with input from the affected community. An important step in this selection process is
narrowing the field of alternatives and developing a hst of options that make sense for
dealing with the contamination at the site.

The RPM or OSC has to examine the range of available tectinologies and processes
and find the ones that offer the best potential for reaching the cleanup goals that have
been set for the site. This involves weighing several factors—whether a technology is
capable of effectively treating the contaminants present at the site, how long it will take
to clean up the contamination using the technology or process, how much it will cost,
how complicated or difficult it is to use, and if it is safe for both the workers at the S|te

and the surrounding community.

Many processes and treatment technologies are available for use at hazardous waste
sites, and new technologies are constantly being developed The state-of-the-artis -
changing continuously. For convenience, this activity is based on current mformatnon
about the most commonly used technologies at Superfund sites. -

For additional information on the topics covered in this activity, see the Suggested
Reading list found at the end of the Haz-Ed materials.

-

Preparation
1. Gather the following materials:

. Copies for each student of _
Fact Flash 3: Flowing Railroad Hazardous Waste Site
Fact Flash 4: Flowing Railroad Site Investigation Results
Fact Flash 8: Common Cleanup Methods
Fact Flash 9: Common Contaminants.

2. Read the 4 Fact Flashes to prepare your lecture.

3. Distribute Fact Flashes 3,4 and 8. Have students read Fact Flashes 3 and 4 for
- homework. They can get more information about the contaminants at the site in

Fact Flash 9.
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Activity 8

. ' .

".Procedure U e S

 Divide the class mto teams. Have each team discuss the optlons below and

- Revrew the rnformatlon in Fact Flashes 3 and 4 W|th the class

. Ask students to identify the contammatlon problems at the site. (Answers should

include TCE, metals PCBs, asbestos ln the s0|l and lead and TCE in

- groundwater )

o N

decrde how the srte should be used in the future

A.  Should the site becbme a park, residential area, school, or playground? ‘

" B. ShoUId the site remain a restricted,area for,limited industrial us,e only? . |

~

C. '/Should the site be zoned for a Iandfrll or for hazardous waste storage srnce |t
already has been polluted” ' -

" Have each team record thelr decrsron ona sheet of paper.

Drstnbute coples of Fact Flash 8: Common Cleanup Methods. "Have' teams
choose the one or two cleanup methods (from those listed in the Fact Flash) that
would be most effective in protectlng human health and the environment now and
that make sense |n light of thelr decrsmn about the, srte s future use. -

Instruct teams to dlscuss and record on a sheet of paper the reasons for their

selectrons

Reassemble the class and have students dlSCUSS and compare the varlous teams’

selectlons
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‘ “Acrmfgg _ REART
- Making Decisions
- About Hazardous
~ Waste Cleanup

- Purpose |

LN

 Duration '3 1/4 class periods .
Orade Lovel 9-12 o - Th|s activity lets students assume roles and act
) ‘ ' S out a situation that illustrates the process of

Key Torma/ Cleanup - decision making related to cleaningupa

‘Concepte Hazardous waste

. Potentially Responsible ||  Superfund site. Students identify the participants
sﬁ%nd o - in the Superfund decision making process, make
. S : judgments about the potential effect of site
o ‘Buggested Health = . |l cleanup.on the characters they portray, and learn
.« N s'fb{”*“ ‘,;‘;‘;gggf’ggence || - that different people have different perspectives
s o Social Studies on the same cleanup issues. . In addition, they
Drama || practice writing statements, formulating ' : LT,

.Civics/Government -

questlons and artlculatmg their vrews ina publlc “
meetmg settmg -

Background
Whether we are children or adults, our lives are influenced by a constant series of
choices. Some chorces we make for ourselves. Some are made by parents for their

- children, and many are made by people we don't even know The combination of all
these choices determines the quallty of each of our lives. Maklng these choices is not
‘easy because sometimes what one person perceives as the right choice for him or her

as an’individual may be percelved as the wrong choice: for the nelghborhood
communlty or country. : - o

For example people llvmg near an abandoned hazardous waste site may want the site
: cleaned up as fast as possrble, no matter what the cost, because they fear for their own,
o as well as their children’s, safety. On the other hand, people employed by a company
" that caused the contamination.at the site (a Potentially Responsible Party) or the local
‘government may favor alternatives that, while effective, take longer and cost less. ‘They
are concerned about the impact on jobs and- the local economy if the government
. - requrres the company to pay’ too much for the cleanup R
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Activity 9

The process of making decisions about Superfund S|te cleanup lnvolves weighing and
balancing a variety of technical and nontechnical factors, including the sometimes
competing interests in the community. This activity provides a lesson about Federal
policy-making that extends well beyond the Superfund Program :

To help prepare your students for this activity, use Warm-Up 5: Hazardous Waste Issues
in the News. You may perform the entire Warm-Up or simply review the main pomts
covered in it. As a follow-up, have your students perform Act/wty 11: What the

Community Can Do.

For additional information on these topics, see the Suggested Reading list found at the
end of the Haz-Ed materials. Other Haz-Ed materials that are related to this topic
include Fact Flash 8: Common Cleanup Methods and Fact Flash 10: Superfund
Community Involvement Program. .

Preparation
1.  Gather the following materials:

. Copies for each student of Student Handout, Analysis of Altematlves for
Cleaning Up Flowing Railroad Site .
. The Character Background Sheets included at the end of thls lesson
. Copies for each student of:
Fact Flash 2: The Superfund Cleanup Program
Fact Flash 4: Flowing Railroad Site Investigation Results.

Procedure
Class #1

1. Explain to students that in two successive follow-up sessions the class will act out
a situation that illustrates the sometimes difficult'process of making decisions about
Superfund site cleanup. For this role-playing exercise, students will assume they
live in the hypothetical area of the Flowing Railroad Superfund site. They will
participate in a community meeting held to discuss and air community wews about
the site cleanup options under consideration.

2. Divide the class into nine teams. Explam that each team will represent one of the
“players” in this drama: the U.S. Environmental Protection Agency’s (EPA) v
Remedial Project Manager (RPM), EFA's Community involvement Coordinator ‘
(CIC), a local Health Department official, the Mayor of Ruralville, the attorney for . .
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P ' rFRFl Enterprlses a Iocal envaronmental actlvrst a person employed at Flow
Automatrons Inc., alocal farmer and alocal carpenter o E L

NOTE If you livein a commun/ty near a real Superfund site, you may choose to
prepare Student Handouts using information about that site so the role-play will be ‘
. more realistic for your students.- Call the Community Involvement Coordinatorin -
" your state Phone numbers are prowded at the end of the Haz-Ed, materlals .

3. 'Assrgn arole to each team and explarn that later each team will have to choose 1
~ team member to be the actor when the first part of the drama is played out at the
. next class. Team members should prepare a written statement for their- character
‘to deliver, as well as a list of questlons the character may want to ask at the
o meetrng ‘ T s - ,

4, Drstrrbute the Student Handout, Analysis of Alternatives for Cleaning Up Flowing
River Site. Give each team the Character Background Sheet that is appropriate for
_its assigned role. NOTE: If you live in a ‘community near a Superfund site, you may
choose to adjust the roles and the background rnformatron for each to approxrmate
the makeup and situation in your communlty »

y : 5. ,Drstnbute Fact Flashes 2 and 4 Explain to students that these .F'acthIashes'_ can
" be used as background lnformatlon SR L .

6. Explaln that the mformatlon on these handouts can be used to develop therr
' character’s bellefs attitudes, and point of view about the cleanup. Stress that this
. should go beyond what the character knows or has heard and should include
ldentrfyrng questlons the character wants to ask about the cleanup. Encourage
students to talk to their parents, local city or town government officials, business
~ owners, and others to help develop their perspectlves Also remind studenits that -
some of their characters—EPA’s RPM and CIC, the Mayor, and the official from the -
local Health Department and possibly others—would probably consult wrth each
t . otherin real life to prepare for the meetrng Encourage teams responsrble for
R these characters to do so. : »

7. Spe‘cify a-specrfic ‘date for the next class, allowing i‘sever'alﬁdays for preparation, -

| “ClasS'#Z
o 1. For the role- play actlvrty ‘have the students representmg the Mayor and the CIC
P arrange desks or & table at the front of the room with. chairs to accommodate 4
‘ . people, the Mayor, EPA's'CIC, RPM and the moderator/facilitator. Place a lectetn,

desk, or small table somewhere else ln the room from ‘which the other characters _
‘will make their statements : . ,
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Activity 9

NOTE: You may wish to assume the role of moderator/facilitator yourself or you
can select a student to do so. The moderator/facilitator’s only responsibilities are
to maintain order, see that everyone has an opportunity to speak, direct questions
to the appropriate person to answer and see that people speak in turn rather than

all at once.

At the conclusion of the meeting, explain to the students that the teams playing
EPA’'s RPM and CIC will get together and consider the information presented in this
meeting, make a decision, and present a Proposed Cleanup Plan at the next class
(specify the date, allowing sufficient time for the RPM team to meet and prepare a
plan). Students from the other teams will have an opportunity to discuss the
decision among themselves and comment on it. :

Have the Mayor speak first to welcome people to the meeting, then EPA’s CIC.
After that, have others (the assigned characters) raise their hands to be recognized
as they would in a real meeting and call on them in turn. After all participants have
made their initial statements, the various characters may be recognized to ask
follow-up questions or make additional observations as often as time permits.

Class #3

1.

Have the spokesperson for the RPM team present the team’s Proposed Cleanup
Plan, including the rationale for choosing the selected remedy. Allow no more than
10 minutes for this presentation.

- Give students about 10 minutes to discuss the decision with their team members.:

Offer the teams an opportunity to comment on the decision. Is the decision clear?
Do they agree with it? Why or why not? Do they understand the RPM team s
rationale in making the decision?

After teams have made comments from the perspective of their characters, invite
the class as a whole to discuss the role-play and the decisionmaking process
illustrated. What were the various points of view expressed in the meeting? Which
were similar? Which were different (competing)? Which would you have expected
to carry more weight? Why? Did those points of view appear to influence the final
decision? How do you think the decision will affect the quality of life in the
community? Now that the decision has been made, do you think all the characters
in this drama will accept it? Why or why not? What options do they have if they do
not accept it? (NOTE: An Instructor Fact Sheet, Highlights about Roles, is included
in this lesson to help you ensure that the perspectives of all characters in the role-
play are covered during the discussion.) ~
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- Aetivity 9. .

'Extensron (Ophonal)

. e ' Have students bring in examples throughout the year, from newspaper or Iocal
~ “television news, of real Superfund cleanup or hazardous, waste _prevention
o decrsmns made by your local government or a major local business.. Set aside
time periodically to discuss the choices involved in these decisions and their lmpact
. on the quality of life in the community. Warm-Up 5: Hazardous Waste Issues in .
the News contams sample articles of the type students may ﬂnd

- Instructor Fact Sheet - Hrghhghts about Roles

"NOTE: You may need to begln the dlscussmn by identifying 1 or2 of the actors .
' perspect/ves try to make sure that perspectives of.all the characters are covered dur/ng
this discussion, encouraglng the participants. to identify as many as possible. You may
~ ‘want to write students’ responses on the blackboard, or on a flip chart if you have one, to .
" illustrate the range of perspectlves presented and reinforce the idea that the ,
. decrsronmaklng process involves welghmg and balancrng many d/fferent and sometlmes
compet/ng, points of view. : .
. ' L The RPM wants to I‘earn more about the citizens’ concerns so s/he knows what
~ they are and how they can be addressed by the cleanup of the site and reflected i in .
L ‘vanous written’ reports and other methods (e. g fact sheets)
"o The CIC also wants to learn more ‘about the communuty s concerns so s’he can '
begin identifying the kinds of lnformatlon the commumty is seeklng and ways it can
. be provrded to them v Lo

. The local health OfflCIal wants more information about potential health hazards'
' the community will be exposed to; the health official also sees this as an o
o opportunrty to lncrease hls/her standing i in the commumty
. 'The Mayor of Fturalwlle has multiple perspectlves The mayor is. concerned about ,
-, the health and safety of the citizens and wants answers to questrons The mayor is
~ - also concerned about Ruralville’s. ‘economic growth; its ‘ability to attract future -
- business; the danger of losing a major employer if FRR Enterprises goes bankrupt
as a result of paying for cleaning up the site; and his/ her own reelection.

s - ~The attorney for FRR Enterpnses wants to protect hls/her cllent’s mterests If FRR :
- Enterpnses is belng damaged financially due to incorrect or overly cautious

o - studies, or is being.asked to conduct site activities that go beyond reasonable

A : measures for cleaning up the site, the attorney wants to know this so s/he can take

‘v ‘ - actron on behalf of the company - :
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Activity ©

The local environmental activist is genumely concerned about improving the
environment and asks some very informed and appropnate questions in search for
more information. :

The plant worker is worned about job securlty, as well as hls/her family’s health
and safety.

The farmer depends on the water from the Flowing River to irrigate the farm. The
publicity surrounding this situation has already caused customers to be alarmed.
The farmer wants to know exactly how serious this situation really is and how s/he
can protect his/her farmland and economic future.

The carpenter is concerned that the needs of poor people in the communlty won’t
be consxdered as decisions about the site are being made.

-
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#1

. Provide ‘SeCUri.ty; o

This alternative is used as a baseline
against which to compare other

" alternatives. It allows for continuous

monitoring of site conditions; action can

_be taken if conditions change. It includes

fencing the contaminated area and

. erecting signs to rndrcate potentral health

hazards .

Analysis of Alternatives for Cle!ing Up Flowing River Site

- Because no threat to drinking water
- exists (the deep aquifer is not
. connected to the shallow aquifer),

funds for this, site may be used for,

~ more hazardOUS sites.

The fence prevents drrect contact

- “with contamrnatron

It does not address the contamination.-

Contammated water may continue to -

move toward the Fiowrng River.
Asbestos partrcles may be released
during windy weather if erosion
continues to occur. -

The sité is not available'forﬂfuture use.

L LNOGNVH IN3ANLS

#2
Only
Cap

' This alternative places layers of

waterproof material like clay and plastic
over the contamrnatron It.reduces the
amount of water reaching the.

- contamination, and the contamination is.
_slowed from movmg and reachlng water .
. sources. N

A short period of construction is

required, 5o the site is addressed
quickly. :

This technOIog‘y is inexpensive,
reliable, and commorily used. It will

‘|ast with ‘proper malntenance -

" The cap wil reduce the rate at which

the contamination in the shallow

-aquifer will move toward the Fiowrng '
-+ River. ‘

The cap does not neutralize or
eliminate contamination ‘

The cap requrres maintenance and
monitoring and i is not always 100%
effective. ‘

It limits the site's reuse; in order to

- maintain the cap, nothing can be
" builton top oi it.

-, Cap,

Air Stripping_; -

Chemical

Precipitation |

hrs alternatrve uses a cap to address soil

. contamrnatron, as descnbed in Alternatrve r

#2.

Air stripping and chemical precrprtatron of
‘contaminated water requires building a
large tower on the site and drilling wells
into the aquifer. Contaminated water is.
pumped to the top of the tower where the
volatile pollutants can evaporate and form
agas. The gas is then filtered through a

- fayer of carbon to remove the

contamlnants ‘

_ After air stripping, the water is treated by
..~ chemical precrprtation to remove the -

" heavy metals. Chemicals are added to
the water to create a sludge. The,wateris

filtered from the sludge, treated, and
pumped back into the environment. The
sludge is'sent off site to a Ircensed

" disposal facility.

“The cap addresses the asbestos.

See discussion of capping .
advantages in Alternative #2.

This technology effectively removes -
most of the contamination from the
shallow aquifer over 2-10 years.

Most of the contamination is
addressed through treatment, -
without having to move it from the

- site.

An air strip'per is retatively easy toi
operate and is not technlcaliy
complex.: )

Metalsand PCBs are captured in the

sludge.. A licensed off-site facility -
¢an contain the sfudge through :
extensive controls

- o
See.the discussion of capping -
disadvantages in Alternative #2.

The air stripping tower.needs to be

monitored carefuily to ensure that
any contamination released into the -
air meets State standards.

Air stnpplng is 90% efficient and the
tower needs to be monitored to -
prevent releases of contaminants.

" Contaminated sludge needs to be -

disposed of properly offsite. -

>
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Alternative

#4
Incineration,
Air Stripping,
and Chemical
Precipitation

‘Brief Description

This alternative involves digging up and
bumning contaminated soils at high
temperatures in an on-site incinerator.
The incinerator destroys TCE and PCB
contamination. The remaining ash
containing heavy metals is shipped off site
to a landfil.

As described in Alternative #3, air
stripping and chemical precipitation of
contaminated water require building a
large tower on the site and digging wells
into the aquifer. Contaminated water is
pumped to the top of the tower where
some of the pollutants can form a gas that
may be filtered through carbon. Heavy
metals are removed from the water by
chemical precipitation.

Advantages

The sile is "clean" and available for
reuse.

The incinerator destroys at least
99.9999% of the organic (burnable)
contaminants in the soil,

An air stripper is relatively easy to
operate.

Analysis of Alternatives for Cleaning Up Flowing River Site (con't)

Disadvantages

Stringent permits are required to
operate an incinerator. Hazardous
emissions from incinerators have
been associated with health risks, so
careful monitoring is required.

Public resistance to incineration often
occurs. Treatment residuals from the
incinerator must be managed and
disposed of,

Air stnppmg is 90% efficient. The air

stripping tower needs to be monitored]|

carefully to ensure that any
contamination released into the air
meets State standards.

Asbestos is not addressed.

#5
Complete_
Excavation

This alternative requires digging up a
large volume of the contaminated soil and
shipping it to an off-site hazardous waste
facility.

Groundwater contamination is treatéd on
site with air stripping and chemical
precipitation, as described in Alternatlve
#3.

This technology removes
contaminated soil completely in a
short period of time and requires no
future maintenance.

An air stripper is relatively easy to

-operate and is not technically

complex.

The site is safe for future use. ~

Trucks that carry contaminated soil
(and those that deliver clean
backfill) drive through town. A risk
that something could go wrong
during the removal and export of
soil exists, which could result in
public exposure to the
contaminants through the air.
Concerns may beé raised over odor
caused by excavation and
transporting contaminated soil.

Contamination is not addressed or
treated on-site, but is passed
elsewhere.

" Dust from excavation activities must
- be controlled.

- Roads may need to be repaired.

| LNOGNVH INSQNLS
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Activityo . . T S EESTITA
SmDEm HANDOUT 2. o ’ : -

Charaoter Background Sheet
EPA Remedlal Pro_;ect Manager (RPM)

4

_ 'You are the RPM assrgned to the Flowmg Rallroad srte Your jOb is to.direct the -

_response effort and coordinate all cleanup activities at the site. You are responsnble for .
coordlnatmg not only with EPA Regional and Headquarters stafff but also with other,
Federal state, and Iocal agencnes =

Although you live and work in the city where the EPA Reglonal Office is located, many of
-the sites for which you have been responsible were in small towns-and rural areas like
this one, so you can empathize with the concerns of the citizens of Ruralville. Your
purpose at the community meeting is to tell people about the mvestlgatlon of the
- problems at the site and the sort of cleanup options. you are weighing as a result. In
- addition, you want to give them the opportunity to ask any questions and express any
- concerns they have about the cleanup in general or about specmc cleanup options. -

When the meetlng is over you will have to make -a final decision about how to
recommend that the site be cleaned up, balancing the data from your investigation and
the other lnformatlon at your disposal with what you hear in the meeting about what the -
‘community thinks. This is not an easy decision to make, because there are a lot of -
needs and interests you must try to satlsfy—the requirements in the law the needs of

" the people who live in the community, the wishes of those who run businesses in the
community, the interests of FRR Enterpnses whlch is a major employerinthe -
communlty, etc o . : N

)

'You are responsible for choosing a.cleanup option that: '

-

1. protects human health and the envnronment -
2 complles with ex1stlng Federal and state laws and requrrements

Your choice also must:

be effectlve in the short-term, as welI as over the long-term .
reduce the toxucrty, ‘mobility, or volume of the contammants -
.. be realistic '
"be reasonably cost-effective
be acceptable to the commumty

;R ON

" You will prepare a Proposed Cleanup Plan descrlblng your dec13|on and d|scussmg why .
you chose to proceed in this way. You will have to present that plan to the same group
of people from the communlty and hear their reactions. :
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Activity 9
' STUDENT HANDOUT 2

Character Background Sheet

l EPA Community Involvement Coordinator (CIC) I |

You are the CIC assigned to the Flowing Railroad site.. Yourjob is to manage all EPA’s
community involvement activities to provide an opportumty for public part|0|pat|on in the
Superfund process.

You grew up in Ruralville but left to go to college. Now you live in the city where EPA's
Regional Office is located. You still know & lot of people in Ruralville, and you are eager .
to help them understand what’s involved in cleaning up the snte and how the cleanup
will—and will not—affect their llves

Your purpose at the community meetlng is to help explain the cleanup options being
considered, answer citizens’ questions, and listen to community concerns. You have
already met most of the people at the meeting because your overall responsibility has
been to ensure that the community knows what to expect and how to participate in
Superfund decisionmaking. You have been sharing information about the Superfund
prdcess with the community and obtaining information from them since EPA’s activities
at the site began. You've visited with individuals, families, and business owners in the
community, written fact sheets about various stages in the process, gathered and
distributed information about the site itself and the data EPA collected during its
investigation of the site. When the meeting is over and the RPM has made a final
decision about how to clean up the site, you will prepare a fact sheet that summarizes
the decision and help the RPM respond to comments from the community about the
selected cleanup strategy.

You lead the meeting for EPA.

.....'.‘l...l'...'..'l.'.‘....'.'.......l.l'.......ll....l..'.'.Q."..'Q...'.
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- - STUDENT HANDOUT 2.
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. v - Character Background Sheet
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_ -
[ ]
o .
[ ] b -
[ . o .
Y [ ]
g : You are a Health Advrsor for the Ruralvulle Health Department Although you have more b
- o than 10 years of experlence in the health field, this is the first time you | have encountered o
T a sntuat|on mvolvnng a hazardous waste site. | : « I
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Activity 9
T STUDENT HANDOUT 2

‘Character Background Sheet

l Mayor of Ruralville - | I

You have been Mayor of Ruralville for six years. Your job is to protect the health and .
welfare of the community and its citizens and to make sure the interests of the
community are considered as Superfund decisions are made.

You are a well-respected member of the community. Most of the townspeople believe
you have done good things for Ruralville. Your purpose at the meeting is to demonstrate
the leadership residents expect from their Mayor and to ensure the continuing economic
well-being of the community, as well as the safety of its citizens,

You support town growth and have helped several small businesses get established in
the community. Some people credit you with being instrumental in Flowing Railroad’s
decision to open its Flow Automations factory in Ruralville. The factory employs many of
the people who work in Ruralville. In fact, some of them originally worked for the
Flowing Railroad and were retrained so they could work at the new factory.

Your family is very important to you. You are especially close to your oldest child who
happens to be married to the president of Flow Automations.

You lead the meeting.

.-
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STUDENT HANDOUT 2*
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(})har’acter. Background Sheet

| Aftorneg for FRR Ehterpriéesh |

You are the general counsel for FRR Enterpnses Wthh owns the Flowmg Ftallroad
Company site and Flow Automations. “Your purpose at the meeting is to protect the .
company’s interests. You want to make sure the government and individual residents .
- realize how the cleanup decisions in this case will affect the company and, m turn, the
town'’s tax revenue and all the townspeople employed by the company '

You are concerned because FRR Enterpnses already has spent more than $1 m|l||on on
- studies required to determine the extent of contamination at the site, and more bills are
on the way. FRR Enterprlses also will have to bear much of the cost of any cleanup
remedy selected. You want people to understand that the contamination at the site -
resulted from activities that were-legal at the tlme You intend to argue that to make. the
' company bear the financial burden for that is unfalr because the company did notdo . .
anything wrong. Besides, the Flowing Railroad was not the only business operated on -
the site, and if FRR.Enterprises has to pay, even though they did nothing wrong, so )
should all the other businesses who operated on the site. FRR should not be penallzed
just because itis stlll around ' :

.Although FRR Enterpnses is fmanc:ally stable now company ofﬁc:als—-your bosses—
" are concerned about the long-term |mpact of the cleanup since it is hard to predict what»
the total cost w1ll be.
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Activity 9
'STUDENT HANDOUT 2

Character Background lSheef

l Local Environmental Activist . I |

You are a resident of Ruralville and the founder of the local chapter of Everlasting Earth.
Everlasting Earth is a national advocacy organization dedicated to preventing pollution
and fighting threats to public health and the environment. You are passionate in your
belief that polluters should pay to clean up the problems they create.

Your purpose at the meeting is to make sure that no one lets FRR Enterprises off the
hook. You believe they have damaged the environment and, as a result, the health of
community residents could be in danger. You were one of the first people to learn (from
your friend at the bank) about the environmental audit of the Flowing Railroad site. As
soon as you heard the consulting firm’s findings, you began lobbying to get the town to
demand the site be cleaned up; you want the most stringent cleanup standards applied
in this case. :

You do not believe the town should be concerned with how much the cleanup might cost;
FRR Enterprises must be made to pay, no matter what the cost. You also do not believe
there is any danger that FRR Enterprises could go bankrupt or that Flow Automations

could go out of business as a result of paymg for the cleanup. You think the company is
just trying to scare people.
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o STUDENT HANDOUT 2

Character Background Sheet

Worker at the Flow Automations Factorg

‘ You are employed as an assembler at the Flow Automatlons factory Pnor to this job,.
you worked for the Flowmg Rallroad : l

Your purpose at the meetlng is to learn as much as you can about the problems at the
-site and the cleanup belng proposed. You feel like you are being asked to choose a
“side” on this issue but you are confused You have a number of concerns about the '
situation but no one answer seems to satlsfy them. :

You are a smgle parent wnth three young chlldren ‘On the one hand you need your jOb
at Flow Automations; you have no other source of i income. Besides that, Flowing
Railroad was good to you; the company got you the job at-Flow Automations and paid for
" the training you needed to do it. ‘On the other hand, you and your chlldren live near the -

’ sute and you have the chlldren s health and well belng to consuder '
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_ Activity 9
STUDENT HANDOUT 2

Characfer,Background' Sheet

l ~ Owner of a Farm near the Flowing River I

You own 75 acres of farmland, some of which borders the Flowing River. The farm has
been in your family for generations. : '

Your purpose at the meeting is to get some straight answers about the contamination
from the site and how far it has spread. You want to know if it is affecting your crops and
what can be done to stop it. You grow several crops and sell them to supermarkets in
Ruralville and in several towns throughout the state. You depend on sales to stay in
business and to pay your employees. ‘

Your farm has had a number of hardships over the years. First, you lost many of your
crops to a severe drought 2 years ago. Then, an electrical storm last June started a fire
that burned several acres before it could be stopped. These things have cost you a lot
of money. Now, some of your customers are asking you if your crops are contaminated
because of what's happened at the Flowing Railroad site. : '
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You feel like your farm’s reputation and your whole future is at stake. You intend to let .
the Mayor and the people from the government know that and demand that they do :
whatever is necessary to solve the problem. ‘ . .
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Character Background Sheet

Local Carpenter

You your spouse, and your 4 chlldren have hved in a rented cottage on the banks of the
Flowing River for abolt a year.- “The Long Shot Cafe, where.your spouse worked as a
bartender, closed several months ago. Your.spouse has not been able to find. another

jOb S0 you have been the sole supporter. for the family.

You earn money by dolng odd jobs around town, but there haven’t been’ many lately
You've had to depend on fishing in the river to feed your family; 3 of 4 main meals a
‘week over the last few months have come from the river. ,
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have heard more and more rumors about possrble contamination of the river. You are .
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1 AAchvntg 10

| 'fPoIIuhon Prevenhon

Durafion 2 class periods o “PUPPOSB
~Gradelevel 7-12 . -~ || This activity helps students
Key Jerme/ Corrosive 1l :understand what can be done to reduce _
Concepts 'Hazardous waste - - the amount of solid and hazardous wastes that
© lgnitable © . must be disposed of. Students review the ,
-Pollution prevention
'Reactive . - - _characteristics of hazardous waste and develop an
Solid waste . ‘estimate of the amount of household hazardous
o Jodet ~waste in their communlty
Suggested Chemistry : B
8ubjects’ - Civics/Government
) Mathematics . :
Physical Science Background L
> Social Studies - :
‘ : PoIIut|on preventlon |s any effort to reduce or

: elrmrnate pollution and wastes. Efforts can include
reducmg the. release of poIIutants to the air, reducing runoff into streams, preventing
releases of hazardous chemicals, and decreasmg the volume of solid and hazardous
wastes we produce. This actlwty focuses on preventlng pollutlon by reducmg solld and
’hazardous wastes S

) Hazardous waste is deflned as any materlal that presents a threat or unreasonable risk of
‘ 1njury to people or the enwronment whenit is produced transported, used, or dlsposed
of Hazardous waste is categor|7ed mto four groups based on |ts characterlstlcs

Corrosive . _Ignitable N/  Reactive

sA

By far the most hazardous waste is produced by mdustnes and manufacturlng We also’
_produce some hazardous waste in our homes when we do not properly dlspose of items
" like worn-out batteries, palnt products cleaning agents used ‘motor oxl pestrcrdes and
fertllrzers ' : :

NOTE Even though mdustrlal processes generate most hazardous waste thls act/wly
. focuses on hazardous mater/als found in hores because students can collect. lnformatlon
on these: materla/s more readily. Ideas for activities that focus on pollution prevent/on
efforts in lndustry are lncluded in the Extensrons listed at the end of th/s Iesson

RN
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Activity 10

Warm-Up 1: Defining Hazardous Waste is good preparation for this actnvnty For more
information on pollution prevention, see the Suggested Reading list found at the end of the
Haz-Ed materials.

Preparation
1. Gather the following materials:

. Copies for each‘student of Fact Flash 7: Pollution Prevention
. Copies for each student of the Student Worksheet, Hazardous Substance Data

. Collection Form
. Copies for each student of the Student Handout, Chemlcals in the Household

2. Read Fact Flashes 1 and 7 to prepare your lecture.

3. Distribute Fact Flash 7 and have students read it for homework.

Procedure
Class #1

1. Discuss pollution prevention in class using the contents of Fact Flash 7: Pollution
Prevention.

2. Review with students the definition and categories of hazardous waste. Ask the
students for examples of products in their homes that fall wnthln each ofthe 4
hazardous waste categories.

3. Distribute the Student Worksheet Hazardous Substanoe Data Collection Form :

4, Give students a homework assugnment to identify all of the hazardous materials
found in their homes and record the followmg mformatlon on the Student Worksheet
»  The name of the product '
. The use of the product :
. Hazardous waste category of the substance (toxic, reactlve |gn|table
corrosive—read label for information)
. Estimated volume of the material remaining in the container.

Note: Have students tell their parents about the assignment before they . start the
activity. Caution them not to touch any of the substances or open the containers.
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© Activity 10

5

Class #2

. Onthe chalkboard complle alist of products in each category found in the
students homes. ‘ B v , R

- Ask the students vvhat kinds of hazardous su,bstances they fou’nd in their homes.

' Explaln to the students that thelr homes will be used asa sample of the homes in

the community, and that the sample will be used to estimate the total amount of
hazardous substances inall the homes of the commumty ‘

| Have students calculate the number of gallons (or llters) of each category of

k ‘hazardous substances they have reported in thelr homes (1 fluid ounce equals 30
mllllllters 0 26 gallons equals 1 lrter) ,

-Calculate a- class-W|de average of the amount of hazardous substances in each

category

i

S Estlmate the number of households in the communlty, usrng populatlon mformatlon '

and assuming an average of 3 5 persons per household

‘Have students multrply the class-wrde average of hazardous substances in their
homes by the number of homes in the community to estimate the total amount of

‘ hazardous substances in all of the homes of the communlty

" Discuss how much of each of. these products mlght become hazardous waste—for
. example, by being thrown away in the trash or poured down drains that empty lnto

the publlc water system Discuss where these waste products end, up.

'Ask the students for |deas on what they personally can do to reduce the amount of .
; .hazardous waste. Ask them to name some alternatlve products that do the same .

_jobs as products containing hazardous substances (for example ‘baking soda is an

0.

alternatlve to usrng commercnal oven cleaners)

‘Dlstrlbute the Student Handout Chemlcals in the Household Have

students discuss the feasibility of changing people s habits and. convincing

: them to use the alternatlves on the hst
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Activity 10

Extensions (Optional)

Assign a group of students to identify the types and amounts of hazardous waste
present in your school. Use the Student Worksheet to record the information they
collect. Have them present their findings to the class and encourage the ¢lass to
discuss ways in which the school could reduce its use of hazardous substances.
Consider presenting these ideas to the school principal and the PTA. *

Have students contact the local health or environmental services department to’
investigate how much industrial garbage is collected and disposed of each year

and what the community government is doing to deal with the potential hazardous
waste problems this creates. o ' i

Have students contact the local chamber of commerce, the county health

department, or the local or state government environmental agency to obtain the

names of local manufacturers and other businesses that have active pollution

prevention programs. Have students interview officials at these companies about

what they are doing to reduce waste and prevent pollution. As an alternative, invite

local manufacturers and business owners to come to the class to discuss their

pollution prevention programs. Local businesses that are working to reduce their ‘
wastes most likely would be quite happy to cooperate. ' : '

Plan a field trip to a local recycling center or hazardous waste collection center.
Check with the local chamber of commerce, or local or state government
environmental agency to see if there is a household hazardous waste collection
program in your area. More information on hazardous waste collection programs
can be obtained by calling the RCRA/UST, Superfund, and EPCRA Hotline in
Washington, DC, which is open Monday through Friday, 9:00 a.m. to 6:00 p.m.
Eastern Standard Time. The national toll free number is 800-424-9346; for the
hearing impaired it is TDD 800-553-7672. ‘

Consider showing a videotape describing pollution prevention. Check with. your
school or local librarian and with local public television stations for educational
videotapes describing municipal, household, or hazardous waste management.
For example the League of Women Voters of California’s Education Fund produced
two award-winning videotapes in 1990. Cleaning Up Toxics at Home and Cleaning
Up Toxics in Business outline ways in which citizens and small businesses can
significantly reduce poliution. Each tape is available for $29.95 ($49.95 for both)
and may be ordered by calling The Video Project at 1-800-4-PLANET. Another
video, called The Rotten Truth, was produced by the Children’s Television _ o
Workshop for its 3-2-1 Contact program. The video is available for $14.98, plus - ‘
shipping and handling, by calling the distributor, Sony Wonder, at 1-800-327-3494. ’

R
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STUDENT WORKSHEET
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Product Name

- Product Use

Hazardous Wasté
.Category -
' (toxic, reactive,

| ignitable, corrosive) | - -

' fEstimated Volume |.
~ 'Remaining . . | ~

~
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Activity 10
STUDENT WORKSHEET

‘.....................C.......................v.'.,_......‘

Hazardous Substance Data Collection Form

Product Name Product Use Hazardous Waste | Estimated Volume
Category " Remaining
(toxic, reactive,
ignitable; corrosive)
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Activity 10

STUDENT HANDOUT

Chemlcals in ﬂ'\e Household

CHEMICAL _
PRODUCTS

HAZARDO‘US
INGREDIENTS

: POSSIBLEALTERNATIVES
AND HINTS _ o

Toilet Cleaners

" Muriatic (hydrochloric) acid

Oxalic acid
Paradichlorobenzene
Calcium hypochilorite

Toilet brush and baking soda; Mild
detergent; Vinegar soak for tub and

| sink fixtures; Avoid.direct skln contact '
and breathing of fumes.

Drain Cleaners

Sodium or potassium -

" hydroxide

Sodium hypochlorlde | N

Hydrochlonc acid

. Petroleum dlst|llates o

" Plunger; Fiush drain with 1/4 cup

baking soda and vinegar; Avoid direct
skin contact and breathing of fumes.

Oven Cleaners

Potassium or sodium
* hydroxide -

. Baking soda and water; Avoid direct -
skin contact and breathing of fumes. -~

| Ammonia
Bleach Cleaners - Sodium or potass‘iumv B 4R cdp white Vlnegar or baking.-soda
: " hydroxide - " for laundry; Avoid direct skin contact
Hydrogen peroxide and breathing of fumes.
Sodium or calcium .
“hypochilorite
Dishwashing Chlorine 1 part borax io 1* part baking soda
detergent Surfactants Handie all cleanlng solutions with
. care.
. Anﬁmonia—based Ammonia ' "_ Vinegar and salt water mix for
~ cleaners (all Ethanol . . surfaces; Baking soda and water.
- purpose cleaners) b . C ‘ ‘
Glass cleaners Ammonia 7 Washing windows with 1/4 to 1/2 cup -
' : Naphthalene . ~ white vinegar to 1 quart warm water,
- o ‘rub dry.with newspaper
Fabric softener - ‘Ammonia I 1cup white vinegar or 1/4 cup bakmg'
' S ' soda in final nnse water. ,
Air fresheners . Cresol Open box of bakmg soda or dish of -
o ’ Phenol . vanilla; Simmer cloves; Open
- Formaldehyde -windows or use exhaust‘ fans:
-Laundry detergent Surfactants - Av01d breathmg powder
Mothballs Naphthalene Cedar chlps Newspapers Lavender,
: . = Paradlchlorobenzene

-

/

1 flowers, or other aromatic herbs andv
spices. - o
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Activity 10
SITUDENT HANDOUT

POSSIBLE ALTERNATIVES

Glycol ethers
Ketones

Halogenated hydrocarbons

Naphtha
Xylene
Toluene

. - CHEMICAL HAZARDOUS

. PRODUCTS INGREDIENTS AND HINTS

[ >

® | Rug and upholstery | Naphthalene Baking soda or rug, then vacuum.

. cleaners Perchloroethylene

. Oxalic acide .

. Diethylene glycol

. ,

: Floor and fumiture Diethylene glycol 1 part iemon oil, 2 parts olive/

. polish Petroleum distillates vegetable oil; Vegetable oil soap.

e Nitrobenzene ‘ . '

. Mineral Spirits

Furniture strippers Acetone Equal portions of boiled linseed oil,
Methyl ethyl - turpentine, and vinegar with steel wool;
Ketone sandpaper or heatgun; Use in well
Alchohols ventilated areas or outdoors; Handle
Xylene all solvents with care. - :
Tlouene
Methylene chioride
Stainsffinishes Mineral spirits Natural earth pigment finishes; Use in

well ventilated areas or outdoors;
Handle all dyés and paints with care.

Enamel or oil-based

"Pigments

Water-based paints if appropriate;

paints Aliphatic hydrocarbons Always‘usg in well ventilated areas.
Latex paint Mercury “Handle ali paints with care.
Antifréeze Ethylene glycol Clean up all spills.
Automobile batteries | Sulfuric acid Bring old batteries to recycling center;
Lead Avoid direct skin contact; Wash spills

with plenty of water.

Automobile lubricants
(transmission and
brake fluids, used
oils)

Hydrocarbons (benzene)
Mineral Oils

Glycol ethers

Heavy metals

Seal used oil in plastic container and
bring to recycling service station.

Notes

constituents.

* The listed alternatives are offered as options and are not represented as recommended courses of action.
* Several listed altematives are also potentially hazardous and can cause harm if handled improperly.
* Various commercial products which fall into the product categories listed here may not contain alt of the listed chemical
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’Achvn‘gll | —— ||
~ What the o ~———— ¥ i“t‘{e#-';“:i I
Communn‘g * ‘
CanDo

, = | Purpose |
- Durstion 2 class periods ' : '
‘ S Students become famlllar Wlth how the U. S

Orade Level  7-12 ‘Environmental Protection Agency (EPA) tries

" KeyTerms/ Administrative Record .’ to-encourage communities near Superfund
Conoepts IG?mmutmty Qvolv?tmem ~ sites to become involved in the Superfund
: - v'.s"ug’e"r‘fir'l%" nepostoy - |l process. The types of activities communities
Technical Assistance . |}-- can undertake to influence how hazardous
o Grant(TAG) - waste sites are cleaned up are presented and -
Buggested Social Studies ' . drscussed Students‘become familiar wrth
Bubjects gwtcs/Govemment - |l the different ways EPA encourages the
s rama !

~community to get invoived and the role of the:
" local community in the Superfund process.

- J,Background

Commumty lnvolvement isan essentlal part of all Superfund actions because the
Superfund: Program was established to protect the public’s fight to a safe, healthy
-environment free of dangerous hazardous waste sites. In addition to identifying the
public’s concerns and trying to address them, EPA and state and local environmental
.officials encourage groups of local citizens to become actlvely lnvolved in determlnlng
the future use of contamlnated sites. . : :

EPA has always recogmzed the pubhc s interest in hazardous waste management and
its right to parttcrpate in the Superfund process. The law that created the Superfund oo
Program requiires a communrty involvement program at Superfund hazardous waste o
" sites. This means that EPA must conduct specmc act|V|t|es to provnde opportunltles for‘
publlc part|c1pat|on - o

. For more: lnformatlon on commumty involveient, see the brochure This is Superfund -
and the Suggested Reading list found at the end of the Haz-Ed materials. Other Haz-Ed

|  materials that are related to this topic include Fact Flash 2: The Superfund Cleanup

' Program and Act/wty 9: Maklng Decisions About Hazardous Waste Cleanup




Preparation: | - g

1.

2.

Gather the following materials:

s Copies for each student of
Fact Flash 3: Flowing Railroad Hazardous Waste Site
Fact Flash 10: Superfund Commun/ty Involvement Program

Read Fact Flash 10 and review Act/wty 9: Making Decisions About Hazardous
Waste Cleanup to prepare your lecture. :

Procedure

Class #1

1.

7

Begin the session by asking students who consider themselves “community
activists” to raise their hands. Have a few of them explain what they mean by

“activism” and why it is important to get involved in what goes on in the community.
Also ask the students if any of them know of a Superfund site, and if so, whether
they are familiar with EPA’s public participation efforts and the community’s
response. If students volunteer some familiarity with the community involvement
program or a site, have them share their knowledge with the class. The site may
be local or may be one of the better known sites across the country.

Distribute Fact Flash 10: Superfund Commun/ty Involvement Program Brlefly
review the opportunities for citizens to get involved in the Superfund Program and
the examples of communities that have had a SIgnlflcant impact on the Superfund
process.

Distribute Fact Flash 3: Flowing Railroad Hazardous Waste Site. Briefly review the

main issues to be considered at the site. Explain that the class will be divided lnto

groups for a role-playing exercise. Half of the groups will play the role of
community residents near the site, and the remaining groups will assume the role
of an EPA Community Involvement Coordinator (CIC). The Community

" Involvement Coordinator is responsible for developing, implementing, and

managing EPA’s community involvement and outreach activities at a site. Tell the
students that each group will need to select a spokesperson and that the
spokesperson will be expected to speak for about 5 or 10 minutes at a future class
period about what their group decided to do in their role as an EPACICoras
commumty residents.
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4. Dlvrde the class into- groups and assign their roles. (NOTE The number of groups
' may vary, but each should include about 5 oré students ) ’ - :
I . . .
. The.groups playmg communlty resrdents are to develop an actlon plan” for
_ influencing the cleanup: decisions at the hazardous waste site. Their plans -
should identify activities they can undertake, as well as actlvmes they would
like EPAto undertake to inform them about what is happening at the site..
Instruct the group to explain how they would implement the activity. For
- example; if they choose to form a task force to monitor EPA’s activities and to
make recommendatrons, the students must explain how they would form a
task force, who would be a member, how' often the task force would meet,
o and what issues it would address.

¢«  The groups ptaylng an EPA CIC are to develop a community involvement -
" plan that identifies steps that EPA will undertake to involve the community in
site decisions and activities. Their plan- should state the goals of the. '
' community mvolvement activities, the specific actlwtles and when the
- v activities would be conducted. Remind this group that EPAis requrred to
: ' S undertake certain activities by law. As part of this process, these groups will-
‘ : : " need to consider what information they can obtain from the community and
how they can obtain this information. For example, they can interview
resrdents door—to-door or ask resrdents questlons at pubhc meetmgs

5. Forthe Iast 10 to 15 minutes of the period tell the students to meet with their .
groups to discuss their assigned roles and tasks. . Remind them that each group -
~will give a 5- to 10-minute presentatron on their assngned topic for the nextclass.
"1 Theclass perrod for the presentatlons should be scheduled 1 or 2'weeks after the .
initial asagnment is made. ‘

6. Encourage group members to dlscuss among themselves how best to accompllsh
- the assigned task, make contact with appropriate sources of information, conduct
[interviews, compile information, structure a presentation, and prepare to answer °

questions posed by other students Below are some resources the students could
use: : ~ : '

e EPA Regmnal Commumty Involvement Coordmator (CIC) By contactlng T

~ the EPA ‘Regional CIC for your state (see This is Superfund brochure), o

- .students can identify a nearby Superfund site or one within the state thatthey -
can research. Information can be collected from the Reglonal CIC orfrom a

, © . Superfund Information Repository. 'Each Superfund site has a local / J
TN ‘ L Superfund Information Repository nearby. Typically, these repositories are at
. ' : a public library. The Repository contains the Communlty Relatlons Plan and '

rother communlty outreach materlals ' S
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. Local, State, or National Environmental or Citizen Groups. Groups
concerned with hazardous waste management or the cleanup of a specific
site are an excellent source of information. For example, students can -
contact a local chapter of a national group, such as the Sierra Club, or a local
activist group concerned with a specific site. Students should be able to find

out about how other communities successfully influenced EPA’s efforts at a
site and get ideas for their own plans.

Class #2

1. Have each group give |ts presentation and allow other students to ask questlons
Ask group members what problems, if any, they encountered in preparing their
presentations. Ask if they learned anything or met any people who were
particularly surprising or lnterestmg

2.  The discussion session should be interactive. Facilitate the discussion by asking -
both the presenter and the class questions. How do the suggestions from the
groups representing the community residents differ from those of groups
representing the CIC? Ask the class to explain the differing viewpoints and come
up with ways to reach a common understandmg

Some questions the class might consider include:

. Are residents concerned that a major employer is responsible for site cleanup
and that this liability may result in financial problems for the company or the
community? If so, residents may oppose EPA’s efforts to clean up the site
and pressure EPA to permit the company to do the minimum, rather than
undertake an expensnve cleanup remedy.

. Is the community concerned about the future use of the site? If so, the
community may oppose site cleanup remedies that estrict future use and
instead recommend solutions that will permit the community to either develop = -
the property or create recreational facilities. Something like this happened at
the Chisman Creek Superfund site in Virginia. Initially, the proposed site
cleanup plan recommended that the site be fenced and use of the property
be restricted. Local residents, however, had previously used the site for
recreational purposes, such as motorbiking, walking, and fishing.
Consequently, local residents objected to building a fence around the site.
EPA worked with local government officials and the Potentially Responsible -
Party to convert the site into a county recreational facility with softball and :
soccer fields after cleanup. The facmty now is equipped w1th field lighting, a .
parking lot, and restrooms.
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. Do any non- Engllsh speaklng people live in the communlty‘7 lf S0, EPA
' needs to develop a community mvolvement strategy to reach out to thls
segment of the communlty as well

e What else can EPA doto promote communlty rnvolvement partlcularly if the
,','communlty does not seem lnterested'7 ' : .
e . Whatare some. lnnovatlve creatlve or- unusual publlc partlmpatron actlvmes
. 'EPAcould do to increase communlty awareness and involvement? - For
- instance, EPA could sponsor a radio talk show or local televrsron cable show ‘
- to.answer questlons about the site.

“Conclude the class by: descnblng a nearby site and askmg if the site or the
surrounding community has any unique characteristics that would require a specific -
type of outreach activity. For example if the community is predominantly Hispanic,

~ all of the site documents must be translated into Spanish. Or, if the site is located
"inanarea where there is one primary employer, citizens may ‘oppose EPA’
_ presence at the site out of fear that the employer will be forced to go out of - :
' business and they will lose their jobs. In such a case, EPA efforts need to focus on -
-‘relieving these anxieties. - - : : :

| Extensrons (Opfronal)

i ‘ o - Consider mvrtlng an EPA or State Communlty Involvement Coordmator who is

' lnvolved in overseeing public partrcrpatlon efforts at hazardous waste cleanup
pro;ects to attend the second class period, hear the presentations, and share with
the class his or her own experiences (see the Contacts and Resources section at

: the end of the Haz-Ed materials for EPA and state contacts)

. 'Consrder inviting to the second class penod a communlty activist who l|ves near a
hazardous waste srte to descrrbe hls or her experlences related to the cleanup of
' ‘the site: : -




140




'

‘ : Actlvn‘g 12
| 'Federal and Qtate
'Laws on Hazardous

". Waste

, , Purpose
Duration- 1 class perio‘d‘ . A o . ‘
|| oradeovel ' 712 ’ Students become familiar with how
i . .l ' legislation on hazardous waste is
Key Terms/ . Hazardous waste '
" Gonoopts  Liabilty _ _developed enacted, implemented and
' Potentially Responsible Parties - (| - enforced. Students gain an
- Risk , |} undérstanding of how. hazardous waste
; Superfund c . cleanup laws are enacted and intended to
s Suggested CiVlcs/Govemment o function by creating a statute and set of
. - ]| . Subjects. SocialStudies . - . “regulations that parallel the issues
; ' " covered by Superfund.
Background

‘Hazardous waste comes from a variety of sources, from both present and past activities

. Years ago, before we understood the dangers of hazardous waste, there were no Iaws
controlling its disposal. Many busmesses simply threw out their hazardous waste with -
.the rest of their trash—so it ended upina landfill, was left behind when they moved,
dumped ina river or Iake or buned in the ground B : o ‘

Eventualiy, thousands of uncontrolled or abandoned hazardous waste sites were created S
_in abandoned warehouses, manufacturing facilities, harbors, processing plants, and B
. landfills, to name a few. Congress created the: Superfund Program to mvestigate and .

clean up hazardous waste srtes nationwide. :

Fact Flash 2: The Superfund Cleanup Program prowdes a good overwew of what the
~U.S. Environmental Protection Agency (EPA) is trying to accomplish with the Superfund

S Program




Under the law creating the Superfund Program, the people and companies responsible
for the presence of the hazardous waste at a site are liable for its cleanup. EPAcan -
make these responsible parties pay for or perform the study and cleanup work at the
site. EPA negotiates with the Potentially Responsible Parties (PRPs) to reach an
agreement. If the PRPs refuse to act, EPA pays for the cleanup with money from the
Superfund trust fund and seeks to recover those costs from the responsible parties. If
the PRPs cannot be identified or cannot pay for the cleanup, EPA can pay for the work
out of the fund. ' .

The law also creates severe liability for the PRPs EPA identifies at a particular site.
This means that any individual PRP can be held responsible, or liable, for the cost or
performance of the entire cleanup job, rather than just the portion that they caused. This
kind of liability is unusual and gives EPA a powerful legal tool. The reason for it is best
explained by the question “Who should pay?” The answer is that the poliuter pays.
Sites are usually abandoned, making the identification of all PRPs very difficult. Past
recordkeeping at the site is frequently faulty, and often potential PRPs no longer exist or
are bankrupt. Also, many sites are waste dumps often containing wastes from many
different generators that have been mixed together; this makes equitable apportionment
of liability impossible. The law says that those who proflted from the businesses that
created the harm should pay to clean it up instead of the publlc

Finally, different contaminants pose dlfferent threats. Quantlfylng threats as dlscussed
in Activity 6: Examining the Effects of Pollution on Ecosystems and Act/wty 7: ldentifying
Risks at a Superfund Site, is complicated at best. For exampie, one PRP may have sent
a small amount of a highly toxic waste to a site, while another may have sent a larger
volume of a slightly toxic substance. Under Superfund, the government chooses not to
try to apportion this liability among the PRPs.

To help prepare your students for this unlt, use Warm-Up Exercise 2: EPA's Superfund
Program—Overview.

As a follow-up to this unit, have your students perform Activity 6: Examlhlng the Effects
of Pollution on Ecosystems; Activity 7: Identifying Risks at a Superfund Site; and Act/wty
11: What the Community Can Do. _

For more in-depth information on the topics covered in this unit, see Fact Flash 10
Superfund Community Involvement Program and Fact Flash 11: Other Major
Environmental Laws. For additional information, see the Suggested Readlng list found

at the end of the Haz-Ed materials.
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Achivity 12

Prepar‘ation

A,

‘Gather the following materials: .

. Copres for each student of the Student Handout Federal and State Laws on

‘ Handout

. 'Hazardous Waste
. Copres for each student of Fact Flash 2 The Superfund Cleanup Program :

Read Fact Flash 2to prepare yourJecture

Drstrrbute the Student Handout and Fact Flash 2. Assign students toread Fact
Flash 2 for homework and prepare responses to'the questions in the Student

Explarn that for the Iesson on hazardous waste Iaws students will be drvrded mto
- groups. Each group will discuss the questions’ on the handout and devise a
.program for deallng with hazardous waste srtes based on group consensus

- ;Procedure

1.

Drvrde the class into groups (The number ot groups may vary, but each should
‘ rnclude 5 or 6 students ) ,

'Brrefly review the concerns rarsed in the handout and the questlons that students

must-answer when they are devising their program. If they were’ |n charge what

o would they do? What krnd of laws would they need’7

Have members of each group dlscuss among themselves how best to determlne

- goals for dealing with hazardous waste sites-and design a program to accomplish

these goals. The group should also be. prepared to discuss and advocate their

. program, and to answer questions posed by other students

' Flemmd the students that each member of the group should state hrs or-her

position on the issues, and the group should adopt a response to every questron '

before moving on to the next one.. If the group agrees on an issue, it should move "

on to the next one. If it cannot agree in a short.time (e.g., 5 minutes), it should-

" move on, consrderrng the next question(s) in light of the alternative positions that
~were suggested for the problem questron until one response comes out as the

best.
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For the last 10 minutes of the period, tell the students to outline the program they
have decided on. They should list the features of the program that respond to
each question. :

Collect the outlines and brlefly review the features of each, noting where the
groups agree and where the programs diverge.

Extensions (Optional)

A second class period can be scheduled to 'corrjpare and contrast the programs
designed by the students with the actual Superfund Program. Each group can
designate a spokesperson to respond to questlons from the class and defend the

approach taken by the group.

Make copies and distribute Fact Flash 11: Other Major Environmental Laws.
Discuss how the approach to environmental protection can differ according to
program goals and the means available to achieve those goals.
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Federal and State Laws on Hazardous Was’re

Until 1 980 there was no- comprehensnve Federal law that addressed the problems and

threats posed by abandoned and inactive hazardous waste sites. Across the country -

- there were thousands of abandoned and inactive hazardous waste sites that were
exposing people to various health and safety risks.  There were, however, a number of
environmental laws that dealt with pollutlon active hazardous waste facrllty management

‘ and other envnronmental contamlnatlon ‘ : : . ;
In this ’exercise your ‘g'roup will devise a program tc deal with the problem of abandoned -

_and inactive hazardous waste sites. By evaluating the followrng questlons and developing
responses, your group should be able to outline a program to address these sites.
Remember, your program should include the underlying issues of identifying sites,
assessing and ranking site hazards, reducing risk, identifying the people and companies
responsible for the contamination, and flnancmg the cleanup. While there are guidelines -

- under each questlon to help you, feel free to discuss and adopt any approach that you feel
responds to the ‘question. These are the same basic questions addressed by ,

' Congressnonal and EPA pollcy makers when they developed the actual Superfund

_program. . .

1.  Should the government respond to threats posed by abandoned and mactlve
hazardous ‘waste sites? :

ConSIder the lmphcatlons of. taklng actlon to reduce and ehmlnate the threats posed
by abandoned and inactive hazardous waste sites versus doing nothmg 1 nothing is
done, then thousands of these sites will continue to expose pubhc health and the =
environment to possrble harm. If the government decides to act, however, it will be -
taking on an enormous task: hazardous waste sites are common to every area of
‘the. country, and hazardous waste lS not easﬂy cleaned up The job is usually very
expensnve : - , -

: Should the government cleanf up such Sites by ’re'mo‘ving or treat'ingvha‘zardous
waste, or take other measures such asvisolating 'or cOntaining the waste'? )

N

~

" Hazardous waste can be treated or dlsposed of in a way that reduces or ehmlnates
~ risks to-health and the envuronment Most treatments include a process or '

" technology that may increase the costs of taking action, but will reduce the health
and safety risks to acceptable levels. Dlsposal in a permitted facmty reduces risks by
eliminating the danger of the uncontrolléd wastes spreading. If the hazards are left
untreated at the site, they couid be dealt with more cheaply by somehow contalnlng
and isolating the site.. This could be done with a fence or by posting warning signs.
Remember that contamlnants in soil will usually filter down. and contaminate
groundwater v ‘ -~ : -

BN

. . . . \ - .
R . . - - “ o -
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Should the government clean up all contaminated sites or a limited number?

»

Tens of thousands of sites around the country contain at least 1 substance that
negatively impacts human health or the environment. These could all be defined
as hazardous waste sites. If the government attempts to identify and respond to all
of these sites, there would be no end in sight, since “new” sites are created as old
ones are being cleaned. If only a limited number are addressed, however, this
leaves the government open to problems related to selecting some sites but not
others. »

If only a limited number of sites are cleaned up, how should the government
select sites for cleanup? What factors will affect site selection? ’

B

Selecting sites as targets for cleanup can be based on a number of factors. Think
about the factors that could affect this decision and list them. Then select the ones
that make the most sense. For example, shouid site selection focus on protecting
human health, the environment, or both? Should sites be selected based on the
ease with which they can be cleaned up, allowing the program to demonstrate
success early on? Should selected sites be restricted to those close to large
populations of people, or will attention to these only cause undue alarm in the
nearby communities? Should site selection focus on scientific assessment of the
sites, selecting sites that possess the most significant concentrations of hazardous
waste? Should site cleanups be evenly distributed around the country, so that no
one region feels left out? What if a site is highly contaminated but is far away from
any populated areas?

If a site is selected for cleanub, how should the methods to be used to
perform the cleanup be selected? What factors should be considered in
selecting the cleanup methods? What degree of cleanup should be
achieved? Should it be the same for all sites?

@

As mentioned above, there are many ways to approach a cleanup. If waste is
simply removed, the site can be quickly cleaned, but the waste still exists: it just
becomes someone else’s problem. If a treatment technology is to be used, this
could entail time delays, labor, and other costs. Selecting among aitérnative
treatment technologies can be difficult, and can depend on the level of cleanup to
be achieved. Should cleanup jobs remove all risks posed by a site? Could a .
cleanup job leave behind a reasonable amount of controlled waste? What if a
particular contaminant is difficult or impossible to treat? Should cost be a factor in
selecting the approach? What about acceptance of the approach by the local
community?

.......O......O.‘...O.....O........-........‘....C.........

'
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y Who should be Ilable (responsnble) for the cleanup of a hazardous waste .
S|te" ' : :

"“This is a critical i issue in your statute and should be carefully consndered Who
should perform the cleanup'7 Who should pay'? Should the Federal or state
government perform or pay for all cleanups since the society at large benefits from
the production of goods that result in the generation of hazardous waste? Where.
would the money come from? ngher taxes? 'If the government performs the . -
cleanup, should the states have to contribute? ‘Should it be'a pubhc works

~ program (performed by government employees) or should the government hire v
‘private companies to do cleanup work? Should mdnwdual partles responsible for
the presence of the contaminated waste at the site be liable? If you hold the
responsible partles liable, should they be allowed to assess the site and select the
methods for cleanup'7 If more than one person is responSIbIe for the site '
contamination, how should liability for site cleanup be allocated? What if one of -

“those parties is the Federal government or a state or local government’? What |f

jsome of the responsnble partnes no Ionger eX|st or are bankrupt') :

. How should the publlc be |nvo|ved in your program'?

Should they be mformed of what is’ happenmg at the sute when |t happens’7 After
. it's done? Do they have a say in the (decisions? Wl|| the public's preferences be . -
~ the most ‘important | factor'? What klnds of programs will you set up to mvolve the o
S publlc ~

.‘..\....‘...........ﬂ...}....',.‘...‘..g.na.-.‘....‘._..'..’.-5.‘......‘..‘....'.'..‘..-..‘..5‘.......J..,
q
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'Creahng the o
) Future e

- ~ Purpose
Durafion 2 1/4 class periods || - o
Gradetevel 7.12 || - This activity lets students create |
' K‘ T' o H ” t 1} -and-write scenarios for the future
- Key Term {azardous waste . . : 2 -
Conospts  Superfund 7 relate_,d to hazardous waste -
o pollution:.” The activity calls on
Suggested Englsh .||  gstudents to describe their
Subjects Drama » A
S Journalism, . scenarios using one of a variety of .
: élfe Slcganze o formats—for éxample,a ,
C(r)gftlwe%v:ﬁ;g ~ newspaper opinion/editorial article,
a short story, a play, a poem.. .

- Background

The United States and countries throughout the world are 'dealing with pollution
‘problems from the past. Since Europeans came to this country, we have used

. natural resources as if they were mexhaustrble Early settlers cleared the forests to
make way for towns and farms as they pushed from the east to the south and '
midwest and on to the west The trees provided logs for building homes and heatrng ‘
them. The forests and rivers ‘provided food. The skins of animals who lived in the .

forests provided materials for warm clothing. As more people came to North.
Amerlca, the use of natural resources mcreased ' ‘ , -

: lncreases in populatron create more demand for goods and services. To meet these
demands, industry needs more raw. materials. Some of these materials, like cotton;
rubber, and wood, are renewable, if managed correctly. Once they are harvested, a
new crop can be planted. Some materials, however, like the fossil fuels used to .
produce energy, are not renewable. The Earth contains a fixed amount. The
technology we developed made it possible for industry to use raw materials at a
much greater rate than ever before, frequentlygfaster than even the renewable

~ resources could be replaced :
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o

Technological progress and population growth have contributed to the production of
hazardous waste that pollutes the land, air, and water. Hazardous waste comes
from a wide variety of sources, and from both present and past activities. It most
often is a by-product of manufacturing processes. Some of it comes from our homes
as well, when we do not dispose of hazardous substances properly. The waste.is
hazardous because it contains chemicals that can have harmful effects on our health
or the health of plants and animals (See Fact Flash 1: Hazardous Substances and

Hazardous Waste)

Years ago, before we understood the dangers of hazardous waste, there were no
laws controlling waste disposal. Eventually, thousands of uncontrolled or abandoned
hazardous waste sites were created at manufacturing facilities, harbors, processing
plants, landfills, and many other kinds of places. Congress created the Superfund
Program to investigate and clean up hazardous waste sites nationwide.

Faét Flash 2: The Superfund Cleanup Program, provides a good overview of what
EPA is trying to accompllsh with the Superfund program.

To help prepare your students for thls, activity, use Warm-Up 1: Defining Hazardous -
Waste and Warm-Up 5: Hazardous Waste Issues in the News. You can perform the
entire Warm-Up or simply review the main points covered in it. As a follow-up, have
your students complete Activity 5: How Hazardous Substances Affect People.

Preparation
1. Gather the following materials:

. Copies for each student of: ' _
Fact Flash 1: Hazardous Substances and Hazardous Waste

Fact Flash 2: The Superfund Cleanup Program ' L
. Several copies (which students can share) of the Suggested Reading list :

at the end of the Haz-Ed materials.
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- Pr'oc‘edure

f Class #1

List the followmg questlons on the chalkboard

What if there were no Superfund Program’? :

» What would you. do If there was no more Iandflll capacrty7

| preparatlon)

that If there was no control over hazardous waste9
- What if there was no hazardous waste7 '

. Explain to students that they are to wrlte a response to one of the questlons on ‘
~ the chalkboard. Offer students the optlon to respond by writing a newspaper

opinion/editorial article, a short story, a play, or a poem. ‘Each should choose

- the format that best conveys hlS or her ideas.

Dlstnbute Fact Flash 1,=: 'Hazardous Substances. and Hazardous Waste, and -

' Fact Flash 2: The Superfund Cleanup Program; Suggest that students also-
consult some of the books listed in the Suggested Reading list and other Fact'

Flashes in the Haz-Ed materials as background for this assrgnment

{ Explaln that students will be asked to share what they wrlte wrth the class ata

follow-up session (specrfy a date, but allow several days for research and-

Class#2 T R L

Ask students to share what they wrote with the class. Have students compare

. - and discuss the ideas presented. Are some students’ ideas similar? If not,

what are the differences? Did the materials they prepared suggest thmgs we’

" should be doing now to ensure a better future? Do some suggest more long-
_term things we should do—for example, 5 years or 10 years from now? Do

students see a role for the government in’ shaplng the future envrronment”

' Why or why not?
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Activity 13

'Extensions (Optional)

. Invite students from a different class to prepare materials based on these
questions. Have them share their ideas in a school assembly as part of an
Earth Day (spring) or Arbor Day (fall) commemoratlon or as part of another
environmental observance. :

. Have students send their essays artwork, poems and so forth to a local
newspaper and explore getting them pubhshed
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Chemicals affect our everyday lives.
They are used to produce almost -

-everything we use, from paper and

plastics to medicines and food to
gasoline, steel, and electronic

. equipment. More than 70,000 chemicals .
* are used regularly around the world.

Some occur naturally in the earth or

‘atmosphere, others are synthetic, or

human-made. When we use and *
dispose of them properly, they may

enhance our quality of life. But when we .
“use or dispose of them improperly, they

can have harmful effects on humans
plants and anlmals L

What is hazardous waste?
Even when used properly, many"

. chemicals can still harm human health
_and the environment. When these

hazardous substances are thrown

‘away, they become hazardous waste.
- Hazardous waste is most often a by-

product of a manufacturing process —
material left after products are made.

' Some hazardous wastes come from our -
- homes: our garbage can include such =
hazardous wastes as old batteries, bug -

spray cans, and paint thinner.’

‘ Regardless of the source, uniess we

dispose of 'hazardous. waste properly, it
can create health risks for people and
damage the envnronment

. What kinds of hazardous waste are

. there? . o

. Most hazardous waste is identified by" N
. one or more of its dangerous properties

~ or characteristics: corroslve |gn|table
reactive, or toxic. .

vCorroswe —A corrosrve materlal
~can wear away (corrode) or destroy a

“ substance. For example, most acids
are corrosives that can eat through

" . metal, burn skin on contact, and give

-off vapors that burn the eyes.

Ignltable —An |gn|table matenal can -
burst into flames easily. It poses a fire

- hazard; can irritate the skin, eyes, -

and lungs; and may give off harmful
vapors. Gasoline, palnt and, furnlture

o _polish- are |gn|table




Fact Flash 1: Hazardous Substances and Hazardous Waste

* Reactive — A reactive material can
explode or create poisonous gas .
when combined with other chemicals.
For example, chlorine bleach and
ammonia are reactive and create a
poisonous gas when they come into
contact with each other.

» Toxic — Toxic materials or
substances can poison people and
other life. Toxic substances can
cause illness and even death if
swallowed or absorbed through the
skin. Pesticides, weed killers, and
many household cleaners are toxic.

Where does hazardous waste go?

Ideally, hazardous waste is reused or
recycled. If this is not possible,
hazardous waste is safely contained
while it is stored, transported, and
properly disposed of to prevent an
accidental release into the environment.
Advances in technology have greatly
improved our ability to treat or dispose of
hazardous waste in a way that prevents
it from harming people or the
environment. - Typical methods of

hazardous waste storage and disposal
include surface impoundments (storing
it in lined ponds), high temperature
incineration (controlled burning),
municipal and hazardous waste landfills
(burying it in the ground), and deep well
injection (pumping it into underground
wells). More promising methods focus
on minimizing waste, reusing and
recycling chemicals, finding less
hazardous alternatives, and using

innovative treatment technologies.

What are the dangers of hazardous
waste management?

Proper management and control can
greatly reduce the dangers of hazardous
waste. There are many rules for '
managing hazardous waste and"
preventing releases into the -
environment. Even so, a lot can go
wrong when we try to contain hazardous
waste. Even the most technologically
advanced landfills we build will leak
some day. Tanks used for storing
petroleum products and other chemicals

* can leak and catch fire; underground

storage tanks weaken over time and leak
their hazardous contents. Transportation
accidents, such as train crashes and
overturned trucks, can occur while
transporting hazardous substances.
There are also cases of intentional and
illegal dumping of hazardous waste in
sewer systems, abandoned warehouses,
or ditches in remote areas to avoid the
costs and rules of safe disposal.

How can hazardoUs waste affeét
us?

When hazardous wastes are released in
the air, water, or on the land they can

spread, contaminating even more of the
environment and posing greater threats

. to our health. For example, when rain

falls on soil at a waste site, it can carry -

. hazardous waste deeper into the ground

and the underlying groundwater.




: Fact Flash 1:. -Hazardous 'SubStanees and Hazardous' Waste:

o7

»lf a very small. amount ofa hazardous y

. .- substance:is released, it may.become
; ,dlluted to the point where it will not cause

injury. A hazardous substance can.
cause: lnjury or death toa person plant
or anlmal |f -

. A large amount is released at one o

‘ time

- A small amount is released many

- times at the same place

. ‘The substance does not becom‘e‘f’
: dlluted " .

~+ The substance is very toxrc (for D
' example, arsemc)

Comlng mto contact W|th a substance is ,

called an- exposure The effects of

e exposure depend on:

‘Exposure Pathways

. ,,fHow the substance is used and
g 'dlsposed of °

Who is exposed to it

The concentratlon or dose of
exposure -

e How someone is exposed o R

" How long or how often someone is
- exposed.

- Humans, plants and anlmals can be

exposed to hazardous substances
through mhalatlon rngestron or dermal
: exposure A

. Inhalation — we can breathe vapors /'
. from. hazardous liquids or even from
'iicontamlnated water while taklng a.
. shower

. ‘Inhalation

: l-lfa’_z‘ardo'us‘ o
- Substance

. Dermal Exposure -

~Ingestion . - .




Fact Flash 1: Hazardous Substances anc-i Hazardous Waste

* Ingestion — we can eat fish, fruits
and vegetables, or meat that has
been contaminated through exposure
to hazardous substances. Also,
small children often eat soil or
household materials that may be
contaminated, such as paint chips
containing lead. Probably the most
common type of exposure is drinking
contaminated water.

* Dermal exposure — a substa'nce can
come into direct contact with and be
absorbed by our skin.

Exposures can be either acute or
chronic. An acute exposure is a single
exposure to a hazardous substance for a
short time. Health symptoms may
appear immediately after exposure; for
example, the death of a fly when covered
with bug spray or a burn on your arm
when exposed to a strong acid such as
from a leaking battery.

Chronic exposure occurs over a much

longer period of time, usually with
repeated exposures in smaller amounts. ‘
For example, people who lived near Love

' Canal, a leaking hazardous waste dump,
“did not notice the health effects of their

chronic exposure for several years.
Chronic health effects are typically
ilinesses or injuries that take a long time
to develop, such as cancer, liver failure,
or slowed growth and development.

One reason chronic exposure to even
tiny amounts of hazardous substances
can lead to harm is bioaccumulation.
Some substances are absorbed and stay
in our bodies rather than being excreted.
They accumulate and cause harm over
time.

.




2 The Superfund Cleanup Program

Years ago, before there were laws 1o ,

. control how hazardous .chemicals were

handled, many people dlsposed of
. hazardous waste by dumping it on the

e
4

.- ground.and in rivers or lakes, or burymg '

it in the ground. The result? ‘Eventually,
thousands of hazardous waste sites
‘were created at warehouses, harbors,
-manufacturing facilities, landfills, and

‘'many other kinds of places. In 1980 we -

began to get a handle on the problem,
with the creation of the U.S: *
Environmental Protection Agency s (EPA)
Superfund Program. ’

What is Superfund?, N

' The U.S. Congress passed the

' 'Comprehenswe Environmental ,

- Response, Compensatlon and Liability -
Act (CERCLA) in response to growing:
concern about health and environmental

-threats from hazardous waste sites. “This -

law is commonly called Superfund.
'Working with states and Indian Tribal

governments, Superfund requires EPAto

. deal with abandoned, accidentally
-, spilled, or illegally dumped hazardous
substances from the past, primarily from

businesses and industry. ‘Other-types of -

poliution are handled by other -
environmental laws.

' EPA can take three types of actions

(known as response actions) to deal

. - with abandoned hazardous waste sites: -
- emergency responses, early actions, and ’
Iong-term act|ons

. An emergency_response isusedat -

- a site that requires immediate action
to eliminate senou’s risks to human '
health and the environment (for

. example, cleaning up chemicals

spilled from an overturned. truck on
the hlghway) :

o  -' ~An earIy action is used at a site -

posing a threat i in the near future by
- preventmg human contact with .
contaminants such as provndlng clean
drlnkmg water to a neighborhood, |
-removing hazardous materials from
the site, or preventing contaminants
. from spreading. Early actions may
last a few days or up to five years.




Fact Flash 2: The Superfund Cleanup Program

L

* Along-term action is used at a site
where cleanup may take many years
or decades (groundwater cleanups
are frequently in this category).
Often both early and long-term
actions are performed at the same
time. For example, leaking storage
drums may be removed in an early
action while contaminated soil is
cleaned up under a long-term action.

How does Superfund work?

EPA and state agencies find.out about
sites many ways — a phone call from a
citizen, a reported accident, or a planned
search to discover sites. EPA first
reviews a site to decide what needs to be
done. EPA collects information, inspects
the area, and talks to people in the
community to find out how the site affects
them and the environment. Some sites
don't require any action; others may be
cleaned up by state agencies or other -
programs. The remaining sites ~ those
that meet certain requirements — call for
action by the Federal government.

At sites that require Federal action, EPA
conducts tests to find out what
hazardous substances are present and
how serious the risks may be to people
and the environment. To figure out how
dangerous a hazardous waste site is,
EPA uses a “scorecard” called the
Hazard Ranking System (HRS). EPA
uses the information it collected to score
a site according to the risk it poses to
people’s health and the environment.
Risk is a way of saying how likely it is
that someone will be exposed to a
hazardous substance, and the chance he
or she will be harmed by that exposure.
Environmental risk estimates how likely it
is that a hazardous substance will harm
the environment (water, plants, animals,
air, and so forth).

To give an HRS score 1o a site, EPA

looks at migration pathways — how.
contamination moves in the environment.
EPA examines four migration pathways:

. Groundwater that may be used for
drinking water :

. Surface water (like rivers and lakes)
used for drinking water, as well as for
plant and animal habitats

* Soil that people may come in contact
- with or that can be absorbed lower in
the food chain

-+ Air that carries contaminénts;

Groundwater

Surface Water | <@ Contamination =j»- Soil -

Air

£

Sites that get a high score on the HRS

can be put on the National Priorities
List (NPL). The NPL is a list of the.
nation’s worst hazardous waste sites that
qualify for extensive, long-term cleanup
action under Superfund.

. Once a site is placed on the NPL, a more

detailed study further pinpoints the cause

- and extent of contamination, as well as

the risks posed to people and the -
environment nearby. This information
helps identify different ways to clean up
the site. EPA lists these cleanup options
in a proposed plan for long-term cleanup.
The proposed plan describes different
ways to clean up the site and the choice
EPA prefers. The public has at least 30

days to comment on the plan.




" After EPA answers the public’ s concerns,
it publishes.a Record of Declsmn (ROD)
- that describes how it will cleanup the . -

" site. The cleanup method is designed to -

"address the unique conditions at the S|te
.- The design:and actual cleanup is
~ conducted either by EPA, a state, or the
- people responSIble for contamlnatlng the
srte : :

| Who pays for the"c:léanup’?

. The law says EPAcan ‘make the people
responsibie for cohtammatlon pay for site
studies and cleanup work. EPA - ’

" negotiates with these Potentlally :

. Responsible Parties (PRPs) to reach an

~agreement. ‘Sometimes EPA pays for the
~ cleanup outof a pool ‘of money called the

_.Superfund and then tries to make PRPs

pay back the costs. Superfund money’
‘comes mainly from taxes on chemlcal
© and petroleum mdustnes '

Who's involved in'the cleanup?

Like any team, EPA works with many
other groups to clean up a Superfund
~ site:

. Communltles provnde |mportant
- information about the site and
surrounding area. They ensure that
citizens' concerns are addressed

_Fact Fl‘ash 2: The Superfund Cleanup Program”

- during the cleanup process. They
also help determine what cleanup

" method should be used and how t the I

site wrll be used in the future

. States work W|th EPA on maklng
s cleanup decisions, pay for 10 percent .
. of cleanup costs in their state, and

make sure sites are maintained after
cleanup. They may also lead the
cleanup activities. - In addition, states
address other SlteS on therr own.

PRPs are responsrble for and are

" encouraged to participate in all -

aspects of the cleanup. If PRPs
refuse or are unable to pay fora
cleanup, EPA may either legally
require them to perform certain

. cleanup tasks or ‘conduct the cleanup -
-itself and try to make the PRPs pay

: EPA back

Federal agencies can be'involved in

site cleanup either as site owners, as
'PRPs, or as EPA’s partners in - '
..conducting the cleanup (the

" Department of Justice, for exarnple
- provrdes Iegal help) :

’ Contractors can be hrred by the. PRP

“or EPA, and usually perform much of
the-actual cleanup work at a
Superfund site. -







3: Flio\gv'ing. Rail?road Haiardous Waste Site

Slte Hlstory

The 25 -acre SIte is an mactlve trainyard = -

located in the town of Ruralville (Map 1

‘and Map 2). The Flowing Railroad site '

was used for train engine maintenance
and repair until it was abandoned in ﬁ

- 1986. From 1976 to 1986, the yard was .
owned and operated by the Flowing
Railroad Company, a division of FRR
Enterprises. Although the Flowing

. Railroad Company is now bankrupt, FRR -

'Enterprises is still operating. FRR
- Enterprises owns the site property, as
~ well as' Flow Automations, Inc.,a

research and development plantthat . =

employs 200 Ruralville residents. -

ﬁ Va'rious‘fuels, oleani'ng agente, v
detergents, and degreasers, including a

- hazardous solvent containing
trichloroethylene (TCE), were used at the

_ site for train maintenance. Solvents .

. were stored outside in barrels.. Some of

the barrels rusted and leaked solvents
onto the soil. Some solvents:spilled onto
the soil when barrels were filled, while -
more solvents were washed off the

- building floor and outside onto the soil.
. Flowing Rallroad also had a solvent

'recycllng plant Sludge leftover from the
recycling process was dumped in an
open pit near the bunldlng (Map 3)

Before 1976, other [ndustnes atthe .site," =

- ‘caused additional environmental "

contamlnatlon The Railroad Tie

Treatment Company occupied a portion .

of the site until 1950. The company

‘treated railroad ties (the timbers laid
- across a railroad'bed to support the

tracks) with a liquid made from zinc

chloride, a hazardous substance, to
' : resistdecay. The plantwas closed in
1950 and the main treatment building
- was demolished. Building debris

containing asbestos was left in a shallow =

~ ditch on the site. “Jimmy’s Battery

Salvage which reclaimed lead from car

. batteries, and Recycling Services, Inc.,
~ a recycler of metals and electrical -

transformers, operated on the site from
1952 to 1972. Toxic chemicals' .

~ (polychlorinated blphenyls or PCBs)

from the transformers were drained
directly onto the ground.

Surroundmg Area

i

‘Ruralvilie’s town center, immediately

west of the site, has both residential and

- business zones (Map 2). About 1,400

people live within a quarter of a mile of -

_the site, while 8, 000 people hve w1th|n 1.
mlle of the snte '

£

Utopla the state capital W|th a populat|on :

" of 300,000, is 12 miles north of the site.

Utopla s munICIpaI water wells, Wthh

' provnde dnnkmg ‘water to homes and




Fact Flash 3:  Flowing Railroad Hazardous Waste Site

businesses in Ruralville and Utopia, are
three miles south of the site and use
groundwater.

The Flowing River, bordering the site to
the east, flows from north to south and is
popular for recreation and fishing. Three
miles downstream of the site, an intake
pipe supplies water from the river to
irrigate 500 acres of farmland.

Site Discovery

Town officials investigated a fire on the
train yard property. They noticed a
peculiar odor from leaking, half-buried
barrels and became concerned about the
accessibility of the site to trespassers
and other safety

issues at the site. At

the request of

Ruralville’s public

works director, EPA

began studying the

site.

Health Concerns

EPA collected samples of soil and other
materials at the site and tested them in a
laboratory. The contaminants identified
by EPA samples included:

» Lead, which can cause tumors and
brain damage

* PCBs and TCE, which can cause
cancer

« Zinc and copper which can damage
fish

* Asbestos, which can cause lung
cancer if inhaled.

The risk of health problems related to
these contaminants could rise if rain and
melting snow pick up contaminants from
contaminated areas and carry them to

surface water (lakes, rivers, streamsy ‘
and groundwater (fresh water _
underground). Health threats include

. breathing in fumes from the TCE.

Trespassers at the site could be at
particular risk, since they would have
more contact with the chemical. Several
families - depend on fish from the Flowing
River for meals three or four times'a -
week. If contaminated, these fish could

" pose a relatively high risk to the health of

these families.

Preliminary water samples from a well
drilled at the site contained lead and high
concentrations of TCE, although the full
extent of contamination is unknown. No
contamination was found in either a deep
well or drinking water from the faucet.
Drinking water may become
contaminated in the future if the

- groundwater is contaminated. Soil

contamination was found in a few areas,
although a full test has not been
conducted. .

Community Concerns

The community is concerned about air
contamination, water quality, economic

impacts, and future land use.

» Two summers ago, some Ruralville

residents complained to state
authorities that strong wind-gusts
blew fine, white, snow-like particles
over their homes. The state found
that some topsoil at
the site had
‘eroded, exposing
_ asbestos

contamination.

The state covered
the area with soil.
As long as the soil
remains in place, it
is unlikely that the
asbestos will cause




~ Fact Flash 3: g,FIo'wi‘ng Railroad Hazardous'wastei-Sitei?l

an airborne health prbblerh. Still, ;tﬁ'e : major employer Even after the train. 7

.community is concerned-about. - " maintenance operation.closed in,
potential air contamination. Other . . . 1986 the company continues to
citizens are concerned aboutthe . ~.~ + ~ operate Flow Automations, Inc. The
health risks 'from'TCE fumes. . . -, company is concerned about the -
: - amount of-money it may have to pay -
Utopla and Ruralvule cmzens are ..« for cleaning up the site. Although the
" ‘concerned about the quallty ofthe - - company has expressed its
public well water. -Some citizens . . commitment to working with EPA, the
blame contamination from the site for ..~ - state, and the communlty it has
a recent increase in the number of announced that if it has to pay a lot of
- cancer cases; others have reported ~ money to clean up the site it may.be .
that thelr tap water has a pecullar Lo forced to lay off workers or even
odor S S close down Flow Automatlons
Environmental activists are vocal ) e "Also farmers who use water from the
_about contaminatidn of the Flowing"- . = .- Flownng River worry that
~ River and the health risks to those B contamination will damage their soil
who depend on fish from the river for . - and crops, and reduce their income .
their meals.” - , : . . orcause them to-lose their farms
FRR Enterpnses has been a major L. Cltlzens are concerned about how
source of money through tax revenue " the site will be used after itis

- for RuraIVIlle since 1976 aswellasa ~ cleaned up

~ Potential
Impact on Soil
and Crops

Potential Health
- Impact from -
Eating Fish

n'?é%‘é?f‘.’n Community Potential Loss of |
'Cancer Cases. | Concerns : ‘Town E_reployer 1

Potential Air
- Contamination
- from Asbestos.

( Potential Inability
- to Redevelop or |
Sell the Property

Odor Reported
in Drinking-Water
- Faucets -




Fact Flash 3: Flowing Railroad Hazardous Waste Site

Map 1
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Fact Flash 3: Flowing Railroad Hazardous Waste Site ' -
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Area
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]

T

oo

Spring Street

 |RURALVILLE

. Wells for
Monitoring
- Movement

|
|
I
O utopia |
— 1
—13—1
1 g
3
Flowing | 1} -
Railroad | 3.
Site
-

Bridge Street -

7 flow
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'
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Fact Flash 3: Flowing Railroad Hazardous Waste Site

‘Map 3
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4 Flowing Railroad Site Investigation Results -

- EPA tested many samples taken from the
site. Here are the results. -

Grouhdwater B

Nlneteen groundwater momtonng wells

were installed to analyze groundwater
quality and movement. The studles ‘

show that: v

< Two aquifers (underground rock.

formations storing groundwater) are -

in the immediate region, one shallow
and one deep. The aqunfers aren’t
g connected. :

. irrigation pipe

The shallow aquifer contains some

- hazardous, substances from the site,

‘ mcludmg lead and high levels of

" TCE. Water in this aqurfer is-moving .

~ off-site, toward the Flowing River. No .
wells currently draw water from this
aquifer, but the Flowing River is a -
major irrigation’ source for nearby

: farms -

No contamrnatlon was found in the
deep aquifer, which supplies water to
the mummpal wells :

@3\
%« i

municipal wells -

1 -

clay layer
(lmpermeable) '

i

' deep aquifer

_ shallow aquifer .




Fact Flash 4: Flowing Railroad Site Investigation Results

Soil

Sixty soil samples taken from all around

the site and from three nearby locations
reveal:

* Only soil on the site itself is
contaminated.

« High concentrations of TCE were
found in the site's topsoil and in the
soil up to 10 feet beneath the diked
sludge pond.

* Copper, lead, and zinc were found in
- the soil by Jimmy’s Battery Salvage
site and the Railroad Tie Treatment
Company building.

* PCBs were found in and just below
the surface soil neartheold =~
Recycling Services, Inc., building. |

* Asbestos was found in the surface
soil near the demolished building.

' Surface Water and Sediment

Ten surface water samples and six
sediment samples (soil particles settled
on the river bottom) from the Flowing -
River were analyzed to see if the site’s

- hazardous contamination was affecting

water quality or accumulating in the
sediment. None of the samples showed
any contamination.

Air
Air samples were collected from four

locations to determine whether
contamination from the site affects air

.quality nearby. Although no

contaminants from the site were found in
the air, strong winds could blow the
topsoil away, releasing asbestos particles
into the air.




" well:

racrfriasn

. '5; GroundWater'

. ok

. What s groundwater? . .

‘ Groundwater is fresh water (from rain or |
- melting ice and snow) that soaks into the

‘soil and is stored in the tiny spaces

" (pores) between rocks and particles of .
soil. Groundwater accounts for nearly 95.

~ percent of the nation’s fresh water
resources. |t can stay underground for
-hundreds of thousands of years, or it can
come to the surface and help fill rlvers
streams, lakes, ponds, and wetlands.’
- Groundwater can also come to the
surface as a spring or be pumped from a
Both of these are common ways
we get groundwater to drink. About 50 -
percent of our municipal, domestic, and

agricult'ural water supply is groundwater. Y

How does the ground store
water? ’ :

Groundwater is stored in the tiny

-Porosity'(how well rock material holds

_ water) is also affected by the shape of .

- rock particles. Round particles will pack

* more tightly than particles with sharp

edges. Material with angular-shaped.

' edges has more open space and can

hold more water

GroundWater is found in tWo zZones. The

" unsaturated zone, |mmediately below

s

the land surface, contains water and air
in the open spaces, or pores. The. _
saturated zone, a zone in which all the .
pores and rock fractures are filled with

‘water, underlies the unsaturated zone.
‘The top of the saturated zone is called

 the water table (Diagram 1). The water . -

‘table may be just below or hundreds of
. feet below the land surface.

Diagramt. .
Groundwater Zones

. open spaces between rock and -
sand, soil, and gravel. How well
. loosely arranged rock (such as -
sand and gravel) holds water
depends on the size of the rock 5
. particles.- Layers of Ioosely ' é *
arranged particles of uniform

~ size (such as sand) tendto hold | &
more water than layers of rock -

—— oy

Water Table Water |

with materials of different sizes. -

materials settle in the spaces
between larger rock materials,

This is because smaller rock . . - § -

. Groundwater . 1B

decreasing the amount of open -
space that can hold water.
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What is an aquifer?

Where groundwater can move rapidly,
such as through gravel and sandy
deposits, an aquifer can form. In an
aquifer, there is enough groundwater that
it can be pumped to the surface and
used for drinking water, irrigation,
industry, or other uses.

For water to move through underground
rock, pores or fractures in the rock must
be connected. If rocks have good
connections between pores or fractures
and water can move freely through them,
we say that the rock is permeable.
Permeability refers to how well a
material transmits water. [f the pores or
fractures are not connected, the rock
material cannot produce water and is
therefore not considered an aquifer. The
amount of water an aquifer can hold
depends on the volume of the
underground rock materials and the size
and number of pores and fractures that
can fill with water.

An aquifer may be a few feet to several
thousand feet thick, and less than a
square mile or hundreds of thousands of
square miles in area. For example, the
High Plains Aquifer underlies about
280,000 square miles in 8 states—
Colorado, Kansas, Nebraska, New
Mexico, Oklahoma, South Dakota Texas,
and Wyoming.

How does water fill an aquifer?

Aquifers get water from precipitation (rain
and snow) that filters through the
unsaturated zone. Aquifers can also
receive water from surface waters like
lakes and rivers. When the aquifer is full,

and the water table meets the surface of
the ground, water stored in the aquifer
can appear at the land surface as a
spring or seep. Recharge areas are
where aquifers take in water; discharge
areas are where groundwater flows fo
the land surface. Water moves from
higher-elevation areas of recharge to
lower-elevation areas of dlscharge
through the saturated zone.

How does water circulate?

Surface water and groundwater are part
of the hydrologic cycle, the constant
movement of water above, on, and below.
the earth’s surface (Diagram 2). The
cycle has no beginning and no end, but
you can understand it best by tracing it
from precipitation. :

Precipitation occurs in several forms,
including rain, snow, and hail. Rain, for
example, wets the ground surface. As
more rain falls, water begins to filter into
the ground. How fast water soaks into,
or infiltrates the soil depends on soil
type, land use, and the intensity and
length of the storm. Water infiltrates
faster into soils that are mostly sand than
into those that are mostly clay or silt.
Almost no water filters into paved areas.
Rain that cannot be absorbed into the
ground collects on the surface, forming
runoff streams. g

When the soil is completely saturated,
additional water moves slowly down
through the unsaturated zone to the

 saturated zone, replenishing or recharging

the groundwater. Water then.moves
through the saturated zone to groundwater
drscharge areas.
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: Dlagram2 I }
Hydrologlc Cycle o

Groundwatet

Sun's Rays

“(energy) \ \\\ 1/ ///

/
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. // //
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Surface

e
Runoff To

Streams
To lakes

Evaporatlon occurs when water from such
- surfaces as oceans, rivers, and ice is
converted to vapor. Evaporation; together
‘with' transpiration from plants, rises above:
the Earth s surface, condenses, and forms
clouds. Water from both runoff and from
groundwater discharge moves toward
streams and rivers and .may eventually
reach the ocean. Oceans are the largest
surface water bodies that contribute to ~
evaporation. = ‘ '

Air Mass _

)
-~

How is groundwater
‘ contaminated? S

Groundwater can become contamlnated
in many ways. If surface water that :

_ recharges an aquifer is polluted, the

groundwater will also become contami-
nated. Contaminated groundwater can -
.then affect the quality of surface water at. .
_ discharge areas. Groundwater can also
' become-contaminated when liquid
“hazardous substances soak. down
through the soil mto groundwater
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Contaminants that can dissolve in
groundwater will move along with the
water, potentially to wells used for
drinking water. [f there is a continuous
source of contamination entering moving
groundwater, an area of contaminated
groundwater, called a plume, can form
(Diagram 3). A combination of moving
groundwater and a continuous source of
contamination can, therefore, pollute
very large volumes and areas of
groundwater. Some plumes at
Superfund sites are several miles long.
More than 88 percent of current
Superfund sites have some groundwater
contamination.

How do liquids contaminate
groundwater? ,

Some hazardous substances dissolve
very slowly in water. When these
substances seep into groundwater faster
than they can dissolve, some of the
contaminants will stay in liquid form. If
the liquid is less dense than water, it will
float on top of the water table, like oil on
water. Pollutants in this form are called

light non-adueous phase liquids _ )

(LNAPLSs). If the liquid is more dense

than water, the pollutants are called

dense non-aqueous phase liquids
(DNAPLs). DNAPLs sink to form pools

at the bottom of an aquifer. These pools
continue to contaminate the aquifer as

they slowly dissolve and are carried

away by moving groundwater. As

DNAPLs flow downward through an

aquifer, tiny globs of liquid become ,
trapped in the spaces between soil '
particles. This form of groundwater
contamination is called residual
contamination.

What affects groundwater
contamination?

Many processes can affect how :
contamination spreads and what
happens to it in the groundwater,

. potentially making the contaminant more

or less harmful, or toxic. Some of the
most important processes affecting .
hazardous substances in groundwater
are advection, sorption, and biological
degradation.

Diagram 3 s
Contaminated Groundwater v ' B

Soll

Contaminant
Plume ™

Contaminant
Source

Bedrock ‘
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) . ° Advectionoccurs when o Why is cleanmg up groundwater -
" . contaminants move withthe .~ S0 hard? ' o v
- groundwater. This is the main form - * S R .
‘of contaminant migrationin- S tCleaning"up contaminated groundwater : SRR
groundwater Y "+ ' often takes longer than expected ' -
» B T . because groundwater systems are '

e Sorption occurs when contaminants . complicated and the contaminants are - |

' attach themselves to soil particles. invisible to the naked eye. This makes it
 Sorption slows the movement of “ more difficult to find contaminants and to
contaminants in groundwater, but 'design a treatment system that either
also makes it harder to clean U . .. destroys the contaminants in the ground
contammatuon -« . . .. ortakes themto the’surface for cleanup. -

‘ "+ Groundwater contamination is the reason . - ’

Blologlcal degradatlon happens ~ for most of Superfund’s long-term™ . T
when microorganisms, suchas. cleanup actions. Diagram 4 illustrates
bacteria and fungi, use hazardous o groundwater treatment in action.

substances as a food and energy :
source. In the process, contaminants T .
break down and hazardous =~ - o e
' substances often become Iess ‘ o o
harmful '

- Dlagram 4
Pumpmg and Treating Contammated Groundwater -

- soil

Aquifer ¥ 2!

| Contaminant
Plume

Bedrock
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- Liquids, solids, sludges — wastes come
in these forms and many more. Wastes :
may be materials left over from -
manufacturing, like bits of metal and-
plastic, dirty or used chemicals, or
-scraps. Waste can also be things we

- throw away in our homes, like

newspapers, food, plastic wrappers, old
. cleaning fluids, and disposable razors.
Whatever form waste takes, we have to
”manage and dispose of it properiy to .
protect our health and the env1ronment

Whatis RCRA?

- In 1976 Congress passed a law that
" requires careful dlsposal of household,

‘municipal, and commercial and mdustnat
. waste: the Resource Conservation and
~ Recoveryﬁ Act (RCRA). lts goals are to: -

. Conserve energy and natural
" resources :

. _’Reduce the amount of waste
,generated :

"« Ensure that wastes are rnanaged to |

~

protect human health and the.
~ environment.

~ RCRA gives EPA the power to_make and ‘, ‘
- enforce regulations for managing many . - -

kinds of waste. .RCRA also allows states
‘and Indian Tribes to have their own solid
waste and hazardous waste programs in
place of the Federal program, as long as
their programs are at least as strong. .If
people and companies don't follow the
,regutatlons they. can be fined or jalled

T

I

. RCRA regulations apply to three basic

kinds of waste management: municipal-

" solid waste landfills; hazardous waste
~generators and. treatment, storage, and
- disposal facilities; and underground

]tanks stormg hazardous matenals

- Whatis munlclpal solid waste?

.vMunlclpal solld waste (MSW) is - mostly

nonhazardous garbage from businesses
and homes. Many communities face the

problem of more and more garbage

being thrown away, with less and less * ‘
space to dispose of it. Did you know.
every year in the United States we

~dispose of...

1 billion f0|I-l|ned frurt juice boxes o
2 billion used batteries )

25 billion styrofoam cups

700,000 0ld TVs" :

1.6 billion dlsposable pens

700,000 junked cars

2 billion disposable razors

15 million tons of food

~ 16 billion disposable diapers
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Diagram 1
Example of a Properly Closed Landfill

seal in trash.

When landfill is full,
layers of soil and clay

Wells and probes to detect
leachate or mathane leaks
outside landfill.

B K . B .
g Leachate pumped up {7

.| to storage tank for
safa disposal.

By 2000, we are expected to produce
over 220 million tons of garbage a year.
Currently, there are about 36,000
municipal solid waste landfills in the
United States. As we continue to
produce more garbage, landfills are filling
up and it is getting harder for o
communities to agree on where to put
new landfills. While people may know
that new landfills are needed, not many
want them in their neighborhood.
Landfills are also expensive to build.

How is MSW disposed of?

This garbage is usually disposed of in
municipal solid waste landfills, placed in
or on the land surface. If they are
designed and operated right, landfills are

lined to prevent leaks and have systems

to collect leachate, potentially
contaminated rainwater and other liquids

2
Q" 3 vy \E 4 . o
9"'§3¢§§ synthetic kne; B2 topraventlaaks pipes B
ety san pP]| collect leachate from
0.0 0 .0% clay
aDngo‘ subsol :
g - AR
qo‘oa-o-h‘agoQ NN S BT

Pipes collect explosive
methane gas, used as fuel
to generate electricity.

Cutaway view of a
modern landfill designed
i to prevent the two main
hazards of the dump:
explosions or fires -
. caused by methane gas,
and leakage of rainwater
x; Mixed with dangerous
. chemicals (or leachate).

that flow over the site and filter down
through the landfill. Most landfills
separate different types of waste in the
landfill to prevent contact between
mcompatlble wastes.

EPA regulations set minimum standards .
that municipal solid waste landfills must’
meet. These standards reduce the

chance that landfills will cause poliution,

. specifying where landfills can be safely

located, how they should be managed,
and what must be done to clean up

. groundwater if it is contaminated. The

regulations even require the landfill and
surrounding areas to be monitored after
it is filled up so that any problems can be
found and fixed (Diagram 1). Landfills
that don’t meet these standards have to
close or upgrade their operations to
avoid legal action and penalties.
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| What is hazardous ~'waste?

Hazardous waste is most often a by-
~ product of a manufactunng process —
material left after products are made.

o Some hazardous wastes come from our
homes: our garbage can include'such -

hazardous wastes as old batteries, bug
spray cans, and paint thinner. About .
250 million tons of hazardous waste are
generated every year in this country, :

" About 80 percent of this waste is . .

L dlsposed of on the land

How does RCRA regulate
hazardous waste?

- EPA detérmines which wastes are _

- hazardous. This is an ongoing process
involving new research, tests, and health
concerns: EPA's regulations make sure -
: hazardous waste is managed safely from

" the moment it is generated until it is .
disposed. This “cradle to grave”
approach has three key steps.

First, the person who creates the

 hazardous waste must keep track of lt -

when it is moved from where itis

produced. The tracklng system requires:

- the generator of the waste to package
‘and label it properly for transportation. A
- manifest (list of cargo) travels with any °
Iransported hazardous waste, from the
place it is produced to the place-it is
finally dlsposed ‘of. This helps ‘
transporters and health and safety

officials rapidly identify the waste and its

" hazards. About 12 million tons of
hazardous waste are transported each
_year for treatment storage or disposal.

Second hazardous waste management
sites, such'as hazardous waste landfi lls
or incinerators, must meet many safety
standards to get a permlt to accept

- hazardous waste for treatment or

~disposal.

4

For example, hazardous waste
landfills are required to have liner. -

~'systems to prevent leaks. Treatment
facilities use different processes to’

recover material from the waste for
reuse, to change the waste to make it

“less hazardous orto reduce the volume
- of the waste

Thll'd dlsposal of many hazardous

~ wastes is not allowed unless the waste is*
- freated to make it less hazardous. =

- Who is affected by RCRA ?

Anyone who is lnvolved in maklng or

_ dealing w1th hazardous waste is affected

by RCRA.  The people who create, or -

. generate hazardous waste, transport it, .
" store it, treat-it, and dlspose of it all must o

follow many rules and requtrements
Although most of the hazardous waste

- produced in the United States comes

from a relatively small number of very
large companies, companies that

" produce only small quantities of -
~.hazardous waste—such as auto repair
- shops, laboratories, printers, laundries, -

and drycleaners—are also regulated.
Treating and dlsposmg of hazardous
waste is expensive and carries with'it -

- serious Iegal responsibilities.

What is an underground storage

v" tank?

An underground storage tank is a Iarge .
" metal or fiberglass container designed to’
" be buried in the ground and store liquid

- chemicals and other materials. The

: .pract|ce of burylng tanks for. underground

storage was adopted to reduce the

) dangers of fire, explosion, weathering,

and accident (such as hitting'a tank with
a car). There are about 1.5 million

. underground storage tanks (USTs) in the

United States that contain hazardous -




substances or petroleum products (not
counting farm and heating oil tanks). Of
these, nearly 25 percent are leaking now
or will leak in the future.

How does RCRA regulate UASTs?'

Unfortunately, there are problems with
storing hazardous substances in the
ground. Over time tanks rust, crack, and
leak, and the equipment (pipes, pumps,
and gauges) that connect tanks to the
surface of the ground can fail as well.
Groundwater can be contaminated by
both accidental releases and the slow
seepage of chemicals from buried
storage tanks. To prevent leaks from

tank corrosion, RCRA regulates how new

tanks are built, including special rust

protection. Tank owners must also show ‘

they can pay to clean up a leak if one
occurs, and can compensate people who
are injured or whose property is
damaged because of the leak.

How does EPA enforce the RCRA
regulations?

Individuals and companies that do not
comply with RCRA regulations can face
legal penalties. These penalties can be
imposed by EPA or by a state. For minor
violations, EPA or a state may simply tell
a facility that it is not complying with the
rules and that legal action will be taken if.
the owner does not comply within .a
certain period. For severe violations or
in cases where the same violation has
been repeated, a facility may face fines
of up to $25,000 for every day past the
deadline that it fails to comply. The

Fact Flash 6: Resource Conservation and Recovery Act‘(RCRA)

facility’s operations can also be
~suspended, or the operators can face

criminal charges in court. Possible
violations include falsifying information
on a manifest, transporting waste without
a manifest, or transporting waste to a

~ facility that isn’t operating legally.

How does RCRA encourage waste
reduction? ‘ '

RCRA has source reduction and
recycling programs to reduce the
amount of wastes discarded. Larger
hazardous waste generators must certify
that they have taken steps to reduce how
much waste they produce. Often, waste
reduction can help industry by cutting the
costs of waste management. Recycling
is also important in reducing waste. EPA
has a national program to increase

" recycling of paper, glass, steel, plastics,

and aluminum. At least 35 states have
adopted some form of mandatory
recycling. :

How does RCRA encourage public’
participation? |

RCRA provides on-going opportunities =
for public involvement in all facets of the
program. RCRA allows citizens to take
legal action against a person or company
not complying with the regulations, or
against EPA or a state for not properly -
enforcing the rules. :

In addition, citizens are given the ‘
opportunity to voice their concerns about .
new rules and new facilities seeking a
permit to operate in their community.




- why it is'important to recycle,

. we buy, and make products that -+ -
last longer.. Waste we avoid ‘
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7: Polluti.on‘P:r"eVelri‘tion". |

'We can’t make the problems caused by

the waste we produce go away just by .

" burying it in landfills. Reducing the

problems our waste causes involves

~ reducing how much waste we generate, -

and recycling the wastes we produce
Source reduction and recycling can
reduce the amount of waste fi llmg limited
and expensive landfill space. EPAs
recycling and source reduction efforts
“focus on wastes in three areas:-

 municipal solid wastes, industrial

hazardous wastes and household
wastes

Mumcrpal Solrd Wastes

Mumcupal solid waste is generated in - |

*every place we live, work, or play — *
. hospitals, houses, schools, businesses,

football stadiums, and more.. The
~garbage in municipal landf s .
_consists of yard waste like grass
clippings and tree branches,

_paper and cardboard, plastics,

metals, glass, food, and other
wastes. In 1990 Americans
recycled or composted about 17
percent of the municipal waste

. they-generated, and that ﬁgure is Glass
even hlgher today. Buteven- - - 7o
‘though we recycled more, we - .
~ also threw more away.  That's

v

compost, reduce the amount of - - 8%
packaging used in the products

producing or that is reused is

Metals

waste we dont have to dispose of yet.

i | vlmportant types 'of waste preventlon
- include composting, recycling, source
v reductlon and waste-to-energy ‘

] mcmeratlon

e Compostlng yard waste a‘llows‘,_

. Foo,d Wastes
L T%

~materials such as grass clippings and
fallen leaves to decompose naturally

- “into valuable mulch (organic matter
for gardening) instead of burying -
themfin a Iandf I :

s

. ._Recyclmg collects and uses a waste .

product in' making a new product.

Recycled aluminum cans, for

example, can be used to make new
. cans. :

'N»Iur'l‘icvipall Waste Components

. 'Other- Wastes -

12% 7% . Yard Waste

B
[ Lo

A

In

‘ Plastics "
8%

{
o
e

foo %
.
A

Paperand
Cardboard
40% -
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» Source reduction is cutting the
amount of waste produced in the first
place by reducing the gmount of
hazardous substances in products,
eliminating wasteful packaging, and
making products last longer. Source
reduction requires manufacturers to
make less wasteful products and
consumers to actively purchase
them.

* Waste-to-energy incineration burns
municipal waste to generate steam
for electricity. Waste-to-energy plants
can decrease waste volume by 60 to
90 percent, while recovering energy
from discarded products.

Industrial Hazardous Waste

Why should industries reduce waste?
The biggest incentive for industries to
reduce the amount of waste they
produce is that disposing of hazardous
wastes is getting more and more
expensive. When companies produce
less waste, their disposal costs are
lower. Companies may also profit from
selling or saving recovered materials.
Industries can reduce the amount of
waste they produce in many ways:
manufacturing process changes, source
separation, recycling, raw material
substitution, and product substitution.

* Manufacturing process changes
involve either eliminating a process
that produces a hazardous waste or
changing the process so that it
produces little or no hazardous
waste. For example, many industrial
operations involve applying paint.
One way to reduce paint-related
hazardous waste is to use low-
toxicity paints, such as those that are
water-based. Another way is to save
excess paint and reuse it.

Source separation refers to
preventing hazardous waste from
coming into contact with ,
nonhazardous waste. It is the
cheapest and easiest way to reduce

_ hazardous waste. Source separation
reduces costs for disposal, handling,

and transportation and is widely used
by industry. A good example is
avoiding contamination of a large

- amount of water by using another

method to clean hazardous materials
from machines or products instead of
washing them.

Recycling, also referred to as
recovery and reuse, is common in
industry. Recycling removes a

substance from a waste and returns it .

to productive use. Industries
commonly recycle solvents, acids,
and metals.

Substitution of raw materials
involves replacing raw materials that
generate a large amount of
hazardous waste with those that
generate little or no waste.
Manufacturers can substantially

~ reduce waste volume through

substitution. Industry often
substitutes recycled products for raw
natural resources. For example, a
manufacturer can use recycled




aluminum cans instead of aluminum

ore in making new cans. Not only
“can recycled materials be cheaper
-than raw materials, but their use .-
‘creates. more demand for recycled
products ' : :

e Product substltutlon lnvolves
' finding nonhazardous substitutes for

. materials and products used routlnely‘- ,

‘in homes and businesses. For
- example, by using concrete posts -
instead of creosote-preserved wood
- posts in construction, builders can
prevent hazardous creosote from
leaching into the surroundlng sorl or
groundwater ' '
A :
. Household Hazardous- Waste

Some work around the home may requure ‘

products that contain hazardous
components These commonly used - ‘
- products include certain paints, cleaners,
stains and varnishes, car batteries, motor
- oil, and pesticides. When disposed of,
these products become household '
hazardous waste

Americans generate 1 .6 million tons of
‘household hazardous waste a year.
Household hazardous waste is |

. sometimes disposed of improperly when-
it is poured down the 'drain, onto the

ground, or'into storm sewers, or by being |

put in the trash. Some household
hazardous waste can injure. sanltatlon

- FactFlash 7: Poliution Prevention

workers, contamlnate wastewater - o
treatment systems, or leak out of Iandt" lis -

“into groundwater :

One way to reduee problems from .
household hazardous waste is to use

“nonhazardous or less hazardous

COm‘pounds. People can do thisby
learning about alternative products that:

. are available and choosing those that are |

less toxic. If you must use products with -

“hazardous components use only the

‘amount you need. Leftover products can' '
be shared with neighbors; donatedtoa
business, charity, or government agency;

"' _orgiven to a household hazardous wastev

collectlon program. -

Recycllng ls,an economical and
environmentally sound way to handle -

'some types of household hazardous |
" waste, such as used car batteries and

motor oil.” Auto parts stores and service | »
stations often accept used car battenes ‘

- and used orl for recycling.

Because household hazardous waste

- canbe dangerous, you should always

‘use, store, and dispose of materials

: containing hazardous waste safely. To
- .. prevent accidents, follow disposal

instructions on the label and dispose of .
these products through a local collection - .

- program, if possible.- Mlore than 3,000
- collection programs for household

"hazardous waste currently operate in the

“United States.







Fact

FLASH

'8 Common Cleanup Methods =~

- Hazardous wastes are often treated to

~ reduce their volume or toxicity and to
protect human health and the - o
. environment. Other cleanup methods
focus on safe management. This Fact -
~ Flash presents five common ways of

- treating hazardous waste: air stripping, -

capping, prempltatlon excavatron and
mcmeratlon .

- AIR STRIPPlNG

What IS it?

R Air stripping removes volatile organic
compounds from contaminated
- groundwater or surface water. Volatile
. organic compounds, or VOCs, are
. chemicals that quickly vaporize when
- . heated or disturbed. For example, the
- gasoline fumes you smell atthe gas . -
station are VOCs volatilized in the air. In

air stripping, these vapors are transferred -

from the water in which they were

. dissolved into a passing air stream. This
. air stream can be further processed to .

- collect and reuse or destroy the VOCs.

How does it work? -
The process starts when contaminated

surface water or groundwater is pumped
from large storage tanks into the top of a

" “packed tower” attached to an air blower. *
This packed tower is simply a large metal
cylinder packed with material. While the -
stream of contaminated water is released -

* into the tower, an air stream is pumbed

.. stream, which exits the

 How does‘the tower's

"up from the bottom. The
material in the tower
‘forces the water stream to
trickle down through . -
* various charinels and air -
- spaces. As the air stream.
flows upward, the contact
~of the two streams, called =
- the “counter-current” flow,
vaporizes the VOCs out |
of the water stream and
- collects them in the air

'top of the tower

packing material work?-
Inside the packed tower,
the water stream forms a thin film on- the

material, which allows much more of the o

air stream to come into contact with the
water stream. Using smaller. packmg
" 'material increases the surface area .
- availablefor air stripping and lmproves
the transfer process. '

Whyis it uSed?

A|r stripping is useful for removmg VOCs ‘

" like trlchloroethylene (TCE),

dichloroethylene, chlorobenzene, and

* vinyl chloride. These are all hazardous

' substances. Equipment used in air
stripping is relatively simple, allowing for
quick start-up and shutdown and easy.
maintenance. This makes air stripping
well-suited for hazardous waste site-
operatlons '
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An important factor to consider in using

air stripping is its impact on air pollution. v

Moving VOCs from water to air can
mean just transferring pollution. Gases
generated during air stripping may need
to be collected and treated before they
can be released into the air to avoid
damaging the atmosphere.

How well does it work?

Air stripping can remove up to 98 percent
of VOCs and up to 80 percent of certain
semivolatile compounds. It does not
work well for removing metals or
inorganic contaminants.

CAPPING

What is it?

Capping, often used in combination with .
other cleanup methods, covers buried
wastes to prevent contaminants from
spreading. Spreading, or migration, can
be caused by rainwater or surface water
moving through the site or by wind
blowing dust off a site. Caps are usually
made of a combination of materials like
synthetic fibers, heavy clays, and
sometimes concrete. Caps should
minimize water movement through the
wastes using efficient drainage; resist
damage caused by settling; prevent
standing water by funneling away as
much water as the underlying filter or
soils can handle; and allow easy
maintenance.

How does it work?

The primary purpose of a cap is to
minimize contact between rain or surface
water and the buried waste. Two types
of caps, multilayered and'single-layer,
serve this purpose.

~ excavating and removing it isn’t practical, .

vegetation, drainage, and water-
resistant. The vegetation layer
prevents erosion of the cap’s soils;
the drainage layer channels rainwater
away from the cap and keeps water
from collecting on the water-resistant
layer, which covers the waste.

*  Multilayered caps have three layers: | I

« - Single-layer caps are made of any
material that resists water
penetration. The most effective
single-layer caps are made of
concrete or asphalt, but single-layer
caps are usually not acceptable .
uniess there are valid reasons for not
using a multilayer cap.

Why is it used?

Capping is required when contaminated
materials are left in place at a site. ltis

- used when the underground

contamination is so extensive that

or when removing wastes would be more
dangerous to human health and the
environment than leaving them in place.
Wells are often used to monitor
groundwater where a cap has been
installed to detect any movement of th
wastes. ‘ '

How well does it Work?

Capping works well for sealing off
contamination from the above-ground
environment and reducing underground
waste migration. Caps can be put over
virtually any site, and can be completed
relatively quickly. Capping materials and
equipment are readily available. A
multilayered cap will usually last for at

- least 20 years. Proper maintenance will .
_make it last even longer.
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PRECIPITATION
Whatis it?

‘ Precipitation separates ‘heavy metals
from the water they contaminate.

How. does it vi/ork?

,Precnpltatlon changes dlssolved heavy

‘'metal contaminants mto a solid form that |

can be separated from the water. Water
contaminated with heavy metals is

~ treated with chernicals, which cause the :

metal molecules to stick together and -

o separate.from the water The solids are -
- removed from the water. Theclean =

- water is then pumped back.into the -
. ground and the collected metals are
- properly disposed of (Diagram 1).

~ Diagram 1
Precipitation Process

‘ontamlnate o
clumps properly
disposed of

Add cherhicai

Why is it used? |

" Precipitation is easy to perform and can -

be used in many-areas. lt efficiently
freats contamlnated groundwater for

~ reuse, and is one of the main methods of
o treatlng mdustnal wastewaters

?How weII does lt work?
' Precnpltatlon can be costly and is dlfr cult o

_use if the water is contaminated with many
~ types of metals, since different metals may

interfere with one another and the cleanup

- process. PreCIpltation is very successful in
‘treating wastewaters and is becoming the
-. most widely selected cleanup method for
' removmg heavy metals from groundwater

- Clumps settle to the |
- bottom :

N

. ‘Water flows
outandis -
- pumped
- “back’
.. :

Filter out

. Clumps of |
* contamination
. form

clumps’

- Sump Water
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EXCAVATION

What is it?

Excavation removes contaminated
material from a hazardous waste site
using heavy construction equipment,
such as backhoes, bulldozers, and front
loaders. At certain sites, specially
designed equipment may be used to
prevent the spread of contaminants.

How does it work?

The first step in excavation involves
sampling and mapping the contaminated
area to identify the contaminated area to
be excavated. Samples are taken at
several different depths in the same
location so that a vertical, as well as
horizontal, map of the contamination may
be developed. Historical records, such
as photographs or eye-witness accounts
from past employees, and the
contamination’s effects on vegetation can
also be used to pinpoint the area to be
excavated.

Once the contamination is fully mapped,
it can be removed. When hazardous
waste has been buried in the ground a
layer of soil may need to be removed
before the waste is excavated. This .
layer, called overburden, is set aside and
is later replaced in its original location.
Contaminated materials are then dug up

‘and loaded onto trucks for hadling; After

- Hazardous wastes can generally be ' . '

it is cleaned up, excavated soil may be
returned to its original location for use as
backfill. Soil in the walis and bottom of
the excavated area is tested to ensure
that all contamination has been removed.
Excavation proceeds until cleanup goals
are met.

Excavation of hazardous waste or
contaminated materials must be carefully
planned to make sure contamination
doesn’t spread to clean areas of the site.”
For example, once excavation equipment
is in a contaminated area, it must stay

‘there until the work is completed, then
thoroughly cleaned and decontaminated

prior to leaving the site. In the event that
contaminants have seeped into the
groundwater, additional treatment may
be necessary ;

Why is it used?

excavated without exposing people near
the site to contamination. Wastes can be
removed for further treatment or disposal
at an approved landfill. Excavation uses.
common construction equipment and is a
widely used and accepted method of
dealing with hazardous waste.
Excavation is also relatively inexpensive
compared to other, more compllcated
treatment technologies.

'How well does it work?

Excavation is very effective in removing
contamination and is commonly used at
remediation sites. There are no strict
limits on the types of wastes that can be
excavated and removed. Concern for
worker health and safety, however, may

Jprevent excavation of expiosive, reactlve

or h|gh|y toxm waste materlal




INCINERATION

What isit?

Incineration mvolves burnlng hazardous

“wastes to destroy such organic.

. .compounds as dioxins and PCBs. =
Incinerators can handle many forms’ of‘ S

waste, including contaminated soils,

' ”sludges solids, and liquids. lncmeratlon
is not effectlve in treating inorganic:
substances such as hydrochlonc amd

. salts, and metals

| EPA establishes and spemﬁes the
conditions under which each incinerator

can operate by issuing permits. A permrt 5

defines how the mcmerator must
operate such as: Cn

~« Maximum carbon monox1de level in
-~ stack gases (gases from the -
combustion process which exit the
stack after treatment by air pollutlon
control dewces) :

Diagram 2‘
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"+ Maximum feed rates (how fast

' hazardous wastes are fed. |nto the
‘ mcmerator) ‘

. Minimum burning temperature. '

‘ -lThe»permit conditions are desighed to

deliver a “complete burn” of the
hazardous waste. For example, a permit-

- requires the waste feed to be cut off if

burning conditions"are not optimal.

How does lt work?

o Incineration uses high temperatures
- (between 1600°F and 2500°F) to

degrade contaminants into nontoxic

- ‘substances, such as water, carbon
~ -dioxide, and nitrogen oxides (nitrogen
~ and oxygen). Properly done, high-

temperature incineration can be an_

. effective, odorless, and smiokeless
~ process. The process: ls lllustrated in

Diagram 2.

Incineration Process

Contarmated
Soil

v i . o Ggsc;els .
T ‘ AirPollution
Combustion . -
Chamber . —_—_l Comm! Devices
Greater than 2000°F ’ S

{4

) Dy , ;‘..' )
. L4 T L . X
r a ] R | 3
> e 20 ‘ - .
’ ey ! - C - -
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EPA incinerator regulations assume that
all leftover ash and material removed
from the incinerator are hazardous.
Accordingly, they must be disposed of at
a facility that has a permit to handle
hazardous waste. In addition, water used
in the incineration process must meet
strict standards before it can be
discharged to surface waters.

Why is it used?

Incineration can be a permanent waste

- disposal solution because it destroys
wastes that would otherwise take up
space in a landfill. Incineration effectively
destroy over 99 percent of all organic

© compounds.

A common misconception is that the
more toxic the chemical, the more difficult
itis to burn. EPA’s research shows that
how toxic a chemical is does not relate to
how easily it breaks down under heat
during incineration.

‘How well does it work?

No incinerator can destroy 100 percent
of the hazardous waste fed into it. Small
amounts are released into the
atmosphere through the incinerator stack
or are mixed with the ash. EPA requires
that each incinerator destroy and remove
99. 99 percent of all hazardous waste it
processes. For PCBs and dioxin wastes,
the standard is 99.999 percent. When
operated properly, incinerators can meet
or exceed these standards. Operating at
this level of efficiency, however, is a
complex, highly technical task.




racrfrias

‘ :,'9: | C'om’mon Contam'ihants

. While each Superfund site is unique, with
_ different conditions, history, and -

contamination, some contaminants are
‘commonly found at many sites. This

. Fact Flash describes these common

contaminants, how people can be
exposed to them, and how they can

“affect human health

'ASBESTOS
" Whatis it?

" . Asbestos is the name used for any of six.
_minerals (amosite, chrysotile, tremolite,

actinolite, anthophyllite, and crocidolite)

that occur naturally in the environment. .

The most common mineral type is white

. (chrysotile). These minerals are made

.- up of long, thin fibers similar to .
fiberglass.’ Asbestos fibers are very"

strong and heat-resistant, leading to the

use of asbestos in a wide range of °
products mostly-in bu1ld|ng matenals

‘and heat-resistant fabrics. Asbestos .

fibers do not evaporate or dissolve in

: water, and are not broken down over

time. They usually settle out of air and
water and are deposited in soil or

-sediment, but very small fragments can
,remam |n the air or in water ,

.How can expos-ure occur?

‘ Inhahng t|ny asbestos fi bers suspended

inair is the most likely exposure route, -
or the way in which people come into
contact with a substance Asbestos can -

N " be detected in almost any air sample. In
. rural areas there is usually an average-of
" 0.03 to 3 fibers in.a cubic meter of -

outdoor air (abolit the amount of air you

" breathe in one hour), while levels near
. - an asbestos mine or factory can reach

2,000 fibers per cubic meter or higher.

‘Levels also could be above average near .
.. .abuilding that is being demolished or
__ renovated, or near sites where asbestos
- wastes are not properly. protected from .-
being spread by the: wmd

' Inhaled asbestos fibers may ‘be o
. deposited in the passages and on the
.. celis of the lungs. Most fibers are

removed from the lungs by being carried

* away in a layer-of mucus to the throat,.

where they are swallowed into the

. stomach. This usually takes place within
.a few hours, but fibers deposited in the - .

deepest parts of the lung are removed

. more slowly. :Some can remain for many

years or may never be removed.




Fact Flash 8: Common Contaminants

Asbestos exposure can also result from
drinking fibers present in water. Fibers
can enter water by being eroded from
natural deposits, or from cement pipes
used to carry drinking water. Most
drinking water supplies in the United

* States have concentrations of less than
one million fibers per liter.

Nearly all swallowed asbestos fibers
pass along the intestines within a few
days and are excreted. A small number
of fibers remain in cells that line the
stomach or intestines, and a few enter
the blood. Some of these become -

trapped in other tissues, while others are

removed in the urine.
How can it affect human health?

Exposure to high levels of asbestos
increases the chances of getting two
types of cancer: lung cancer and cancer
of the thin membrane that surrounds the
lung and other internal organs, called
mesothelioma. Both types are usually
fatal, and develop over a number of
years. Breathing asbestos can also
increase the chances of getting cancer
elsewhere (for example, in the
esophagus, stomach, or intestines).

‘Breathing asbestos can also cause an
accumulation of scar-like tissue in the
lungs and in the membrane surrounding
the lungs. This tissue does not expand
and contract like normal lung tissue,
making breathing difficult. Blood flow to
the lungs may also decline, causing
heart enlargement. When the injury is
mostly in the lungs, the disease is called
asbestosis.

COPPER
What is it? |

Copper is a reddish metal that occurs
naturally in rock, soil, water, plants,
sediment, and air. It is an essential
element for all living organisms. Copper .
is most commonly found in pennies,

~ electrical wiring, and some water pipes.

It is also found in many alloys, such as
brass and bronze. L,

- Copper is extensively mined and

processed and is primarily used as a
metal or alloy in making wire, sheet
metal, pipe, and other metal products.
Copper compounds are most commonly
used in agriculture to treat plant
diseases, for water treatment, and as
preservatives for wood, leather, and
fabrics.

‘How can exposure occur?

Most copper is released to land by
mining operations, agriculture, solid -
waste, and siudge from sewage -
treatment plants. Copper is released to
water from soil and industrial and
sewage treatment discharge. Much of
this copper is attached to dust and other
air particles.

Most copper compounds found in air,
water, sediment, soil, and rock are so
strongly attached to dust and dirt or
embedded in minerals that they don't
usually affect health; this is common of
copper found at hazardous waste sites.

' Some copper in the environment,

however, is less tightly bound to particles
and may be absorbed by plants and
animals. Dissolved copper compounds
commonly used in agriculture, for
example, are more likely to threaten
human health. “




. ‘Copper can e'nterthe body by ingesting
. water or food, soil, or other substances
* that contain copper, or by inhaling copper

dust or fumes. Drinking water that

; contalns hlgher levels of dissolved

copper is a common pathway. Water can

~ - absorb copper from pipes and brass.
~ faucets as it sits overnrght The: average

concentratlon of copper in tap water’

" ranges from 20 to 75 parts per billion -~

(ppb). The term “parts per billion” is a |

way of expressing the concentration of a- |

contaminant in a llqmd or air. One part

| “per billion is a very small amount—equal
~ ‘to 1inch in a distance of about 16, 000-
- -miles (or one penny in $10 mllllon)

" How can lt affect human health?

The body is very good at blockmg hrgh '
levels of copper from entering the

bloodstream. Copper is necessary for™ - -

good health, but large daily intakes of -
copper can be harmful. Long-term -

- exposure to copper dust can irritate the

nose, mouth, and eyes, and cause-
headaches, dizziness, nausea, and -
diarrhea. Vomiting, diarrhea, stomach -
cramps, and nausea may. occur if you
drink water that contains high levels of -
copper. ‘Although large amounts can

- cause liver and kidney damage, copper

is not known to cause cancer

LEAD '
.What is lt? ‘

rLead isa qursh-gray metal that occurs
‘naturally in the environmeént. Lead is
- found in plants and animals that are used

for food, and in air, drinking water
surface waters and sorl

Lead is mlned from ore deposlts of IS
salvaged from recycled scrap metal.. It i is
-used in a wide range of products,

- lncludrng batteries, paint, ammunition
- and various metal products ’

Leadin sorl often comes from lead-

) .
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. How.can eXposure occur‘? .

Lead exposure results from lnhallng air,
drmklng water, or ingesting foods or soil

. that contain lead. Children may be

exposed to lead by swallowrng chlps of

" paint that contain lead — a surpnsmgly
o common occurrence.’

Untll recently, the Iargest smgle source of
lead in the air was vehicle exhaust.

g Currently, key sources include emissions

from iron and steel production, smelting
operations, and lead-acid battery

. . manufacturers. Clgarette smoke is also -

a source of lead. Mostof the lead in
water is from lead plumbing and solder in -

.houses and other buildings, lead-

contaminated dust and soil carried into
water by rain and wind, and wastewater '

-~ -from mdustrres that use |ead

contaminated wastes in landfills and from , |
fertilizers. Because plants can absorb -
lead from contaminated soil, food may

contain lead-as a résult. B co

. Lead exposure ,stems- pnma’rily from -
- contact with contaminated dust or water.
" Lead has been found at over 800 -
- Superfund sites. Lead can enter the
'body if you breathe air contamrnated with -
lead particles. Nearly all lead entering

the lungs moves to the blood and thento

- other parts of the body. In adults, very

little of the lead they ingest enters the

" blood. In children who swallow food or

soil containing lead, however, much -
more of the lead enters their blood and -
moves to other parts of their bodies.
Relatively small amounts of lead enter
‘the body- through the skin. Most lead -
ingested or inhaled'is stored in bone. -
Since more fead is stored with each new

; exposure, the level in bones and teeth

increases with age. Lead thatis not =
stored i in the body is removed in bodlly

wastes




Fact Flash 9: Common Contaminants

-

How can it affect human health?

Lead exposure is especially dangerous

for fetuses: a woman’s exposure during
pregnancy can cause premature birth,
low birth weight, even miscarriage.
Young children are also at greater risk of
health damage because their bodies
absorb more lead and are more sensitive
to its negative effects. Lead exposure in
infants and young.children can lower IQ
scores, stunt physical growth, and cause
hearing problems.

Exposure to high levels of lead can
cause severe brain and kidney damage,
and affect older men’s blood pressure
and reproductive systems.

POLYCHLORINATED
BIPHENYLS (PCBs)

What are they?

PCBs are human-made chemicals of
varying toxicity. Because they are good
insulators and are

nonflammable, PCBs

have been widely

used as coolants

and lubricants in

transformers and other

electrical equipment.

Evidence that PCBs

damage the environment

and may cause health hazards led to the
end of PCB manufacture in the United
States in 1977.

How can exposure occur?

Although PCBs are no longer
manufactured, human exposure still

occurs. Many older transformers, which
have a lifespan of at least 30 years, use
fluids that contain PCBs. PCBs are very
persistent and are widely distributed in
the environment. They have been found
in over 300 Superfund sites. Levels of
PCBs can be found in outdoor air, on soil
surfaces, and in water. PCBs can be
released into the environment from:

* Poorly maintained hazardous waste
sites that contain PCBs

« lllegal or lmproper dumplng of PCB
wastes )

 Leaks of gases from electrical
transformers that contain PCBs

» Disposal of PCB-containing
consumer products into municipal
rather than hazardous waste landfi lis.

Eatlng PCB-contamlnated fish can be a
major source of exposure. Exposure
from drinking water or from breathing
outdoor air containing PCBs is less
common. Once in the air, PCBs can be
carried long distances — they have even

been found in snow and seawater in the .-

Antarctic. Contaminated indoor air may
also be a major source of human
exposure to PCBs.

How can they affect human health?

PCBs can cause such health problems
as liver damage, skin irritation, cancer,
and reproductive system damage. While
the role of PCBs in causing cancer and

~ other health problems in people cannot

be clearly demonstrated, research shows

_ there is cause for people to be

concerned about PCB exposure.




 TRICHLOROETHYLENE (TCE)

What is it?

TCE is a human-made, clear liquid used

mainly as a solvent to remove oils and" -

- grease from metal during manufacture or -

_ maintenance.

How can exposure occur?

Various studles show.that between 9and

" 34 percent of the nation’s water may be
contaminated with TCE. Ithas been
found in over 700 Superfund sites. TCE
can evaporate from disposal sites into
the air or leak into groundwater it can
also evaporate into the air during its

. production, or’from glues, paints,

' ’coatlngs and other chemicals.

3

TCE can enter the body by breathmg

contamlnated air, drinking contaminated

o water, or absorption through the skin.
How can it affect human health? -
Dizziness, headaches slow reﬂexes,. ;

~ sleepiness, ‘and numbness have
occurred in people breathing TCE or

using TCE products in poorly ventilated -

areas. 'Irritation of the eyes, nose, and

throat can also occur if undiluted TCE is.

ingested. - Unconsciousness, or even

. death;, can occur from drinking or
breathing higher amounts of TCE..

Generally, minor negative effects that .

. result from one or several exposures to

TCE dlsappear when exposure ends..

'Some harmful health effects may perS|st
after long-term TCE exposure. Studles

* show that repeatedly ingesting or
breathing high levels of TCE can cause
nervous system changes liverand

_kidney damage; tumors of the liver,
kidney, and lungs;'and leukemia.

How can exposure occur? e

.-

zmc

N Whatls :t? '

Zing is one of the most widely used.
metals in the world. It is used both

- alone, to coat other metals and .

combined with other metals to form =

_alloys such as brass and bronze. It also
_combines with other chemicals such as

chlorine to form zinc compounds (zinc -

" chloride). Zinc:compounds.occur

naturally in the air, soil, and water, and
are present in all foods. Our bodies

- need small amounts of zinc, but i in Iarge
: doses |t can be harmful

Z|nc mostly enters the enVirohment from

z ~ smelting and refining operations, and is -

usually found in surface water and

_ -groundwater Zinc may also enter the
soil in discharges from industrial .

operations and in the natural breakdown

. of zinc ore deposits. Food is the main
" source of ingested zinc; other exposure. -
.- sources include drinking water, L
' contamlnated alr and tobacco products. '

~ Zincis carried into the air as dust and

fumes from zinc production facilities,
automobile emissions, fuel combustlon

. - and soil erosion. Garbage incineration,
- coal combustion, ‘and smelters are also
major sources of airborne zinc.

Zinc is present in most rocks and'in
~ certain minerals. As these materials
, break down over time, zinc may be "
" released to surface water or
. groundwatér. This source of zincis . -
' _dlluted and widely dispersed. Rainwater
in urban areas, mine drainage, and-

munlclpal and industrial wastes are more
concentrated sources of zinc in water. -

’ ‘ch in soil may come from particies that o

Fact Flash 9: Common Contaminants
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are deposited from the atmosphere, or
from sewage treatment sludge.
Hazardous waste sites are additional
sources of zinc in soil. Zinc has been
found in over 700 Superfund sites.

Zinc enters the body through the
digestive tract when food or water
containing zinc is ingested. It also can
enter through the lungs when zinc dust
or fumes are inhaled. The most
important exposure pathway is likely to
be through drinking zinc-contaminated
water. Normally, zinc leaves the body in
wastes.

How can it affect human health?

Problems with digestion will usually
result from eating food or drinking water -
that contains too much zinc. Stomach
cramps, nausea, and vomiting have
resulted from ingesting too much zinc.
Over an extended period, overexposure

_ to zinc may affect the body’s immune

system.
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~“Community involvement is essential inall -

Superfund actions taken by the U.S.

- Environmental Protection Agency (EPA),
- since the Superfund program is based on

the public’s rights and concerns in
maintaining a safe, healthy environment.
Community partICIpatlon in the
Superfund procéss ensures that citizen
concerns are identified and met and that
the public is involved in the decisions

that affect their health and well-being.

Sometimes citizens help decrde how
contamlnated sites W|II be used after they

- . are cleaned up

“EPA's communlty mvolvement program’

promotes open communication among

. everyone involved in, or affected by, the -
“Superfund process. The goal is to build
 trust, to focus on real problems, and to
find workable solutions. When the public’

is actively involved, better cleanup

_decisions are made and the cleanup .

process is better understood.

What is community involvement?

Formal community involvement in the -
cleanup process at a site starts when,

" EPA assigns a community involvement

coordinator to-the Superfund site. These

" - coordinators facnlltate communlcatlons

and activities so that the public can

‘participate in Superfund decisions that
- affect’'their communities. Coordinators
. .have threé goals for mvolvnng the
) 'communlty

Keep thie public informed about
everything that' s going on - what the'
~ probléms are, what the health risks
~ are, how progress is being-made, and' ;
“-any other issues related to the snte

e Give people the chance to prowde -

f feedback on decrsnons

Identlfy and resolve conﬂlcts keepmg
the dlalogue constructlve

For each Superfund site, the following

building b!ocks for public parﬂcrpatlon are o

. requrred

e Commumty Relatlons Plan (CRP)

. Informatlon reposrtorles/
. admlnlstratlve record’

. Explanatlon of planned response and '

cleanup activities

. ‘.Technlcal Assistance Grants (TAGs) L

+ Public comment periods |

» ‘Response to comments

- . Remédial design fact sheet.




Community Relations Plan

. v
A site-specific Community Relations Plan
guides EPA's community involvement
efforts during a SIte cleanup. This plan
describes various ways to encourage
effective communication between the
community and EPA, identifies where the
public can attend meetings and find
information about the site; describes the
site; lists how the community has been
involved in the past; and talks about
public concemns and interests. It also
describes the community involvement
activities that will be scheduled. The
plan helps both the community and EPA
by discussing past events and current .
concems.

Technical Assistance Grants
(TAGs)

TAGs are $50,000 grants made available .

to qualified groups of citizens affected by
hazardous waste. Grants are given to
community groups so they can hire
technical advisors who can help explain-
technical information about a site, or
obtain training, supplies, and equipment.
Groups eligible to receive this grant
money include citizens’ associations and
environmental or health advocacy
organizations.

Information Repoeitory

For each Superfund site
EPA creates an information §
center, called an ‘
information repository, that
the public can easily use.
Typically it is located in a
library or town hall.
Documents in the :
repository include site work plans, the
Community Relations Plan, investigation
studies, a health assessment, the
proposed plan for cleaning up the site,

Fact Flash 10: Superfund Community Involvement Program

sampling. reports, fact sheets, ,and other
materials related to'the site.

* Administrative Record |

The administrative record isafi Ie that
has all of the technical documents

related to the site cleanup, as well as all
the public’'s comments. A copy of the -
administrative record is kept in the
information repository so the public can-
review it.

v Proposed Plan

EPA prepares a proposed plan that
discusses what studies have been done
at the site, what cleanup options there
are, and which cleanup method EPA
prefers. '

: Fact‘Sheexts

' EPA distributes a fact sheet that

describes the proposed plan and
publishes a notice in the newspaper -
telling people about how they can review
it and glve input.

Before EPA picks a cleanup remedy,
community members can attend a -
meeting to discuss the plan and give
their comments. Citizens have at least
30 days to review and comment on the
plan. Public meetings give community
members a chance to ask questions or
express their opinions and concerns
about a proposed remedy. ‘

Responsiveness Summary -

At the end of the public comment period,
EPA summarizes all questions and
comments it received from the public and
its response to these comments. This
summary, called the responsiveness
summary, is included in EPA's Record of

- Decision (ROD) for the site.

'




If, as a result of public input, EPA makes’

a big change in which cleanup method it

chooses, it publishes a revised proposed
“plan to explam the change and either

extends or renews the public comment

_period. EPA then publishes a notice that

_ tells the public which remedy has been

. 'selected in the ROD and where they can ..

‘ read the ROD for more detalls

| Remedi’al Desigh Fact Sheet B

Once it selects a remedy, EPA dlstnbutes “

a remedial design fact sheet that.
explains the technology used to cleanup
the site. : :

*What else does EPA do to mvolve
‘ commumty?

EPA always gets community lnput when

- it proposes to add or delete a site from
‘the list of the nation’s worst hazardous,
-‘waste sites, or to'include a site in a

special research project. EPA also does K

" many other things to make sure the .

.~ community can get mvolved and stay

R lnformed lncludmg

Produce fact sheets newsletters or
brochures to give more information’
about a site or to warn residents
about potential health threats, such
-as eating fish from a contamlnated ‘
river or lake ‘

e - Teach chlldren about Superfund sites

and thelr dangers

e Operate a telephone hotllne to
" . answer questlons :

e inform the news medla about sﬂe
act:vutles and plans

Fact Flash 10: Superfund Cornmunity I'nv'olvement- Program_

The Dally News

Thursday Edition

Cleanup Plan Proposed for Dump
| Site. Public Meeting Scheduled.

e 3 " Show. videos about SIte actMtles to

vvcommumty reSIdents and groups
* . Help crtlzens form worklng groups to
lnﬂuence S|te decnsrons :

- - Conduct site tours and hold open
houses so people can learn more
about the cleanup process '

e .Make presentatlons to local groups

and OfﬁCla|S about site actlvmes X

«* Build observation decks so peOpIe |

= ~can watch what's happenlng ata snte

e Conduct door-to-door |nterV|ews to

, collect or share mformatlon

_Community Advis‘ory Groups (CAGS) .
are another way to promote community
involvement. CAGs help people,
especially low-income and. mlnonty

B -groups, participate.in the dec:suon -
"making process at Superfund sites. -

CAGs help communities get recognltlon

‘trammg gwdance and other support that ;

will help them work with EPA

Lo




Fact Flash 10: Superfund Community Involvement Prograrﬁ

Another program is Technical Outreach
Services for Communities (TOSC). It
offers assistance to communities affected
by hazardous waste substances but that
don't have a TAG. TOSC provides
technical information and guidance
through relationships with 23 universities
across the nation.

What are the benefits of
community involvement?

Better cleanup decisions are often made
when the public is involved, and the
community understands the cleanup
process better if they participate. At
several sites citizen involvement has
changed Superfund cleanups. For
example, at a site in New England EPA
proposed to clean up contaminated soyl
by burning it in an incinerator. But the
community opposed the remedy and
rallied the support of others in the state.
Because of their efforts, EPA changed
the cleanup remedy. In Montana,
community residents wanted to turn part
of a Superfund site into a golf course.
EPA listened to what the community
wanted and worked with everyone
involved — as a result, the golf course
will be built within the next few years
when cleanup is complete.

What can you do to get involved?

To get involved in making decisions
about a Superfund site in your
community, you can:

« Contact your Community
Involvement Coordinator (CIC) and
let them know you want to find out
more about the site, and ask how
you can help

I

Call the RCRA, Superfund, and
EPCRA Hotline for public materials
at 1-800-424-9346

Starta CAG

Visit the Site’s Information

Repository

Apply for a TAG

Attend public meetings

Surf the Internet-

Become involved with environmental
groups in your area .
Ask your CIC to give a presentatlon/
workshop to your community '
Ask your CIC for the TOSC nearest
you

Let EPA know what you think

. through letters

Tell others about what you are doing
and how they can help.
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B 11.-5“‘50T‘t"jherﬁ“Major Environmental Laws

: Congress has enacted a serles of
v envnronmental laws that work together to

protect our health, our: enwronment and
our future. Some laws are about -

_protecting natural resources, some are
. about protecting people, and some affect

how businesses and governments can

“act. They all work together to make a
- cleaner, safer world. Laws set out a

framework ora basuc outline of what
needs to be done.. Thena govemment
agency, in this case EPA, writes rules,

regulations, and policies to fulfill’ what the

law says should be done. The laws
described in this Fact Flash are Federal

-laws. That means they apply to the -

entire United States, ‘Each state also’

has its own laws and its own- agencnes to :

implerment its laws. Most of the Fact
Flashes talk about CERCLA andthe -

~ Superfund Program. Here are some -

other lmportant envuronmental laws

Resource Recovery and
Conservatlon Act (RCRA)

RCRA controls hazardous waste

! management from generatlon through
- disposal, including the waste generators .

transporters, and owners and operators

-‘of waste treatment, storage, and dlsposal

facilities. Requirements are enforced

through permits that specify the practlces'
and conditions that must be followed by” - . -~
 hazardous waste handiers. ‘RCRA ‘

applies mainly to tracking and ensuring

- safe management of hazardous waste

from creation to disposal. RCRA works
together with Superfund, which -

addresses the serious problem of -

abaridoned wastes and inactive .

' hazardous waste facilities. Superfund
handles the mistakes of the past, and
RCRA tries to prevent the creatlon of -
new hazardous srtes

RCRA also regulates solid’ waste ,
' management and the underground

storage tank (UST) program. There are
nearly two million USTs around the

¢ country. USTs can harm the enVIronment" o
_through leaks or spills. "UST owners and -

operators must clean up any damage

- . their tanks may have caused. New tanks -
.- must also meet stringent standards and
" be operated to mnnlmlze the chance of

leaks or spllls

A Clean AII' Act (CAA)

The CleanAlr Act restncts the klnds and '

amounts of pollutants that maybe
released into the air by cars, industry,

‘and other sources. The CAA' requrres

states to control air pollution through the
use of permits. All air pollution sources
must meet emission limits set by state"

- plans. These plans describe the




Fact Flash 11: Other Major Environmental Laws

pollution control and permit requirements
for new emission sources. The National
Ambient Air Quality Standards (NAAQS)
are the basis of the CAA program and
cover air emission standards for sulfur
dioxide, nitrogen oxides, particulate
matter, carbon monoxide, ozone, and
lead. For each, there is a primary
standard that protects human health with
an adequate safety cushion, and a
secondary, more stringent, standard that
better promotes public welfare.

Clean Water Act (CWA)

CWA regulates the pollution that will

reach surface waters (rivers, lakes,

ponds and streams). Like the CAA,
discharge of

poliutants from

recognized -
sources is
controlled by
issuing
permits. The
law prohibits a
point source
from
discharging pollutants into the water
unless the discharge meets certain
permit requirements. A point source is
generally the point at which a facility
discharges wastewater, such as a paper
mill emptying wastewater into a creek via

a pipe.

The centerpiece of the CWA is the
National Pollutant Discharge Elimination
System (NPDES) permit. There are
many types of NPDES permits,
depending on the type of discharge and
the water quality standards being applied
to the discharge. The NPDES permit

- control program, which

" in underground

- protection

may allow a permittee to discharge an
authorized level of a poliutant, but .
require that any failures to comply with
the permit be reported. NPDES
permitting is a complex process. The
CWA also protects wetlands and
provides grants for communities to build

~ sewer treatment plants.

Oil Pollution Act (OPA)

OPA, passed in 1990, establishes liability
and compensation rules related to oil
spills, and creates a $1 billion
supplemental compensation fund for oil
spills. OPA focuses on liability and
compensation after a spill has occurred,
and guides cleanup of contaminated
areas. Like Superfund, OPA's fund can
be used for cleanups if responsible
parties can’t or won’t do the work
themselves.

Safe Drinking Water Act (SDWA)

SDWA ensures that our tap water is fit to

drink. Passed in 1974, SDWA sets
national drinking water standards for
public systems that deliver water to the

‘tap. SDWA also protects groundwater

through the
underground injection

regulates the disposal
of liquid waste

wells, and the
wellhead

program,
which prevents

contamination
of areas surrounding public wells.




SDWA is used with RCRA and CERCLA

~ to protect and clean up groundwater by
. setting water quality standards. '

: Tox:c Substances ControlAct
(TSCA)

‘ TSCA, passed in 1976, requires tests of

chemicals that may harm human health
- or the environment; reviews of new
, chemlcal substances; limits on the
' avallablllty of some existing chemlcals
.~ and import certification standards to
- ensure that imported chemicals comply
‘with domestic rules. TSCA bars the

-introduction of chemicals that may pose -

unreasonable risks to.people or the. -

- environment; when the risks outweigh-
\ possible economic and social benefits.
TSCA also regulates exnstlng chemicals,
particularly PCBs. 'For PCBs and a few

- other chemicals, TSCA prohibits or limits
use and regulates handling, storage and v

dlsposal

‘Federal Insect:c:de, Fung:c:de and
Rodenticide Act (FIFRA) '

-Passed in 1972, FIFRA regulates the '
manufacture and use of pesticides and -
allows EPA to restrict or prohibit use of

“ partlcularly harmful pesttcndes N

,‘ Emergency Plannlng and
: Commumty nght-to-Know Act
(EPCRA)

' EECRA makes sure pecple have an .

- Fact Flash 11: . Other Major Environmental Laws

opportunlty to find out what chem|cal

" hazards are in a community, and helps

communltles plan for chemical accidents
or incidents. EPCRA requnres states to .
develop plans to prepare for possible

chemical accidents or emergencies. It
also makes businesses report annually

~‘on the chemicals they use and store and -

the amount of toxic chemicals they have
released into the environment. This
inforrnation_is available to the public. :

Occupational Safety and Health
Act (OSHA) ,

OSHA sets mmlmum health and safety »
standards for the ‘workplace. Private -
employers must protect their employees

by following OSHA requirements.
. OSHA, RCRA, TSCA, FIFRA, and

EPCRA share common reporting and

. record- keepmg requxrements and EPA
- and OSHA cross-train their inspectors to
" look for both envuronmental and OSHA
vnolatlons . -
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® . Glossarg Lo
These words and phrases are screntlfrc medlcal or envrronmenta/ terms used in
the Haz-Ed materrals , :
‘ ‘ Acrd —a solutlon that has a pH value lower than 7
» Acute —_ occurnng only once or more than once wrthln a short penod of time .
Acute Exposure —a smgle exposure to a hazardous matenal for a brief Iength of tlme
"Admmrstratlve Record —a compllatlon of documents supporting an admlnlstratlve
. action; under Superfund, administrative actions often compel Potentially Responsrble
Parties (PRPs) to undertake or pay for hazardous waste site cleanups

Advectlon — transportatlon of contammants by the flow of a current of water or air .

Adverse Health Effect —_ any effect resultmg in anatomlcal functlonal or psychologlcal .
impalrment that may affect the performance of the whole orgamsm .

-

: . Anatomlcal Response —_ measure ofa change in or damage to the anatomy of a - -
‘ ) specres as a result of exposure to a contammant :

' ;Aqurfer —an underground rock formation composed of sand, son gravel or porous
- rock that can store and supply groundwater to wells and spnngs . .

. Aqurtard —a barrler to the flow of groundwater in an aqun‘er 'v
: Assessment — see site assessment | | |
&‘ Base —a solutlon that has a pH value greater than 7
" : ,Benthlc — relatlng to or occurrlng at the bottom of a body of water S
Broaccumulatlon — the retention and buildup of chemlcals or hazardous substances in.
the bodies of organisms due to repeated exposure or consumlng contamlnated '

organisms lower on the food chain

. B|ochem|cal Response — measure ofa change inor damage to the blood chemlstry
ofa specnes asa result of exposure to a contamlnant ’ ‘

_ Blologlcal Degradatron ~as used in the Superfund Program ‘the process by which
biological agents can reduce or eliminate risks posed by a hazardous substance
.through decomposmon lnto less hazardous components :

‘ | | |
. »
'




Biomass — the amount of hvmg matter in a glven area, often refers to vegetatlon . ‘

Blood Enzyme Level — measure of a change in the enzymes normaliy present in the
blood of a species as a result of exposure to a contaminant -

Carcinogen — a substance or agent that may produce or increase the risk of cancer

Chronic Exposure — continuous or repeated exposure toa hazardous substance over
a long period of time :

Clay Soil — soil composed chiefly of fine particles

Clean Air Act — gives EPA authority to set standards for air quality and to control the
release of airborne chemicals from industries power pIants ‘and cars .

Cleanup — the process of removing, treating, or disposing of contaminants at a site
and restoring the site to a condition that is not dangerous to people or the enwronment

Clean Water Act — a Federal law that controls the discharge of pollutants |nto surface
water in a number of ways including discharge permrts

1

Community — an interacting population of various types of individuals (or specres) ina
common location; a neighborhood or specific area where people live

Community Involvement —a process in which the concerns of local citizens are’ | ‘
addressed during the Superfund process ’ A

Composting — the decomposition of yard waste and vegetable scraps mto organlc
material :

Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) — enacted in 1980 and nicknamed Superfund, this law provides the
authority through which the Federal government can compel people or companies
responsible for creating hazardous waste sites to clean them up. It also created a
public trust fund, known as the Superfund, to assist with the cleanup of inactive and
abandoned hazardous waste srtes or accidentally spllled or illegally dumped hazardous
materials. -

Concentration — the amount of one material dlspersed or distributed in a larger
amount of another material

Condensation — a part of the hydrologic cycle during WhICh water vapor turns into a
liquid .

Confined Aquifer — an aquifer bounded on the top by conflnlng materials such as rock

formations A ‘




' Contammant — harmful or hazardous matter mtroduced into the envrronment

Contammant Level —a measure of how much of a contamlnant is present

A

"Contammatron — the mtroductlon of harmful or hazardous matter |nto the enwronment

Correctlve Actlon — cleanup of hazardous waste contamlnatlon at non- Superfund
sites : =

Corroswe —_ capable of chemlcally weanng substances away (corrodlng) or destroylng -
. them : S : 4 : ‘

Deep-Well Injectlon — lnjectlon of hazardous wastes into deep wells underground

\

: Dense Non-Aqueous Phase qumd (DNAPL) — liquid contaminants that are relatlvely'
-, insoluble and heavier than water; also known as “sinkers” because they will sink to the
bottom of an aqwfer where they become especially dlfflcult to detect and clean up
| Dlscharge Areas — Iocatlons where groundwater flows or is dlscharged to the surface o

“ Dlscovery — the |n|tlal actlwty in the Superfund process where a potentlally
contamlnated site is reported to EPA or a srmllar state or local agency

»Dlversny —— vanety, dlfferences among and wrthm specres '

: Early Action — a response actlon that addresses the release or possnble release of
: hazardous substances and can be resolved within a short perrod of time . -

o Ecology — study of the relatlonshlps of hvmg organlsms to each other and to their .
enwronment :

' Ecosystem —a specrallzed communlty, including all the component organisms, that
forms an lnteractlng system for example a marsh a shoreline, a forest

, Emergency —.a sutuatlon or occurrence of a senous ‘nature that develops suddenly and‘,
’unexpectedly and demands immediate actlon _ - C -

Emergency Response —a response action to srtuatlons that may cause |mmed|ate
and serlous harm to people or the environment -

. Env:ronment — totahty of condltlons surroundmg an organlsm

7 Envnronmental Rlsk — |lke|lh00d or probablllty, of lnjury, disease, or death resultlng
from exposure to a potential envrronmental hazard v

Epldemlology -— study of causes of dlsease or toxrc effects in human populatlons




Estuary — region of interaction between rivers and near-shore ocean waters, where tidal
action and river flow create a mix of fresh and salt water; may include bays, mouths of
rivers, salt marshes, and lagoons; brackish water ecosystems; may shelter and feed
marine life, birds, and W|ldI|fe

Evaporation — a part of the hydrologic cycle during which liquid water turns into water
vapor

Exposure — coming into contact with a substance through mhalatlon rngestlon or direct
contact with the skin; may be acute or chromc

Fauna — animal life

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) — a Federal law that
requires labels on pesticides that provide clear directions for safe use; FIFRA also
authorizes EPA to set standards to control how pestiéides are used

Fertilizers — nitrogen- and phosphate-rich chemical compounds that are used to
increase the productivity of croplands; fertilizer productlon usually mcludes the use and
disposal of petrochemicals .

Flora — plant life

Fresh Water — water resources free from salt that are critical to living organrsms 3
percent of the water on Earth is fresh (the rest is salt water), and 95 percent of fresh water
resources are groundwater -

Groundwater — water found beneath the Earth’s surface that fills pores between
materials, such as sand, soil, or gravel

Habitat Encroachment — term used to describe the way natural habitats are destroyed
as human development of new areas contmues to grow and expand, or pollution damages
the environment :

Hazard Ranking System (HRS) — the method EPA uses to assess and score the
hazards posed by a site that takes into account the nature and extent of contamination
and the potential for the hazardous substances to migrate from the site through air, soil,
surface water, or groundwater; HRS scores are used to determine whether a site should
be placed on the National Priorities List (NPL)

Hazardous Chemical — see Hazardous Substance
Hazardous Material — see Hazardous S‘ubstance

Hazardous Substance — a broad term that mcludes all substances that can be harmful
to people or the environment; toxic substances, hazardous materials and other srmrlar
terms are subsets of hazardous substances




, L Hazardous Waste — by-products or waste materials of manufacturlng and other
processes that have some dangerous property; generally categorized as corrosive,
|gn|table toxic, or reactlve or in some; way harmful to people or the environment-

Health Risk Assessment — screntlflc evaluatlon of the probablhty of harm resultlng
from exposure to hazardous materials

" Heavy Metals — metals such as |ead chromlum copper and cobalt that can be toxrc
.+ at relatlvely low concentratlons

Hlstopathologlcal Test — test that examines' the structure of cells and trssues to
determine if any damage has been caused by exposure toa contammant

- Hydrologic Cycle — the process of evaporatron transplratlon condensatlon ‘ .
- precipitation, infiltration, -runoff, and percolatloh in.which water molecules travel above,
'. below and on the: Earth s surface

L

Ignltable — capable of burstmg mto flames easily ;

Inflltratton — the movement of water through the ground surface into the unsaturated
zone ‘ . ;

Information Reposnory — a set of current lnformatlon technlcal reports and reference
. ~ documents regarding a Superfund site; it should be located in a public building thatis- -
’ - convenlent for local residents, such asa publrc school city hall or publlc library -

, lnnovatlve Treatment Technologles —_ remedles that have been tested selected or
. used for treating hazardous waste or contammated matenals but don’t have much
mformatlon on cost and performance : » :

lnorgamc Compounds _— chemlcal compounds that do not contam carbon usually
S assocrated with life processes for example, metals are morgamc
Landflll —a Iocatlon for the disposal of wastes on land desrgned to protect the publlc
. from hazards in waste streams; sanitary landfills, designed to receive municipal solid .
. waste, are dfstlnguushed from hazardous waste landfills, desrgned to lsolate
hazardous substances . .

Llablllty — under S‘uperfund a party responsible for the presence of hazardous waste
~at a site'is also legally responsible for acting and paymg to reduce or ellmmate the l‘lSkS
posed by the site : .

- Light Non-Aqueous Phase qumd (LNAPL) — llqwd contammants that are relatively - -
. insoluble and lighter than water also known as “floaters because they will float on top

of an aqurfer -

i




Long-Term Action — a response action that eliminates or-reduces a release or v
threatened release of hazardous substances that is serious but not an immediate »

danger to people or the environment and may take years to complete (also known as a ‘ ‘ ‘
remedial action) .

Migration — as used in the Superfund program, the movement of a contaminant;
actual or potential migration IS one measure of the dangers created by a contammant

Migration Pathways — the routes a contaminant may move around in the envrronment
(e.g., soil, groundwater, surface water, air) -

Municipal Solid Waste — garbage that is disposed of in a sanitary or municipal solid
waste landfill : :

Mutagenic — causing alteration in the DNA (genes or chrornosomee) of an organiem
National Priorities List’(NPl;) — EPA’s list of the most serious uncontrolled or
abandoned hazardous waste sites, identified as candidates for long-term action usmg
money from the Superfund trust fund :

Organic Compounds — chemical compounds that contain carbon, an element usually
associated with life processes r

Percolation — the movement of groundwater from the unsaturated zone to the

saturated zone , : X : , .

Permeabxlity — the degree to which groundwater can move freely through an aqurfer
measured by the interconnection of pores and fractures

Pesticides — chemical compounds used to control insects and other organlsms that .
may reduce agricultural productivity; most are toxic

pH — a measurement of the acrdlty or alkalmlty Ievel of a solution

Physiological Response — measure of physrcal change or damage in a specres asa
result of exposure to a contaminant . :

Plume — an area of groundwater contamination

Pollution Prevention — a strategy that emphasizes reducing the amount of poilution or
waste created, rather than controlling waste or deallng with pollutants after they have
been created ‘ : v | .

Population — group of similar individuals living in the same general area
Pore — an open space in rocks and soils

Porosity — the ability of rock material to store water




N

Potentlally Responsrble Partles (PRPs) — any mdnvndual or company potentlally 3
.responsrble for, or contrlbutmg to, .contamination at a Superfund site : '

Preclpltatlon —a part of the hydrologlc cycle durmg which condensed water vapor in
the alr falls to the ground |n the form of raln snow sleet and so forth K —

Prellmmary Assessment (PA) — the process of collectmg and revrewnng avallable
information about a known or suspected hazardous waste site or release that is used to

© " determine if the site reqwres further study

'.Probablhty- — ch'ance that‘a given eventWill‘OcCurﬁ o

‘Proposed Plan —a plan for cleanlng up a Superfund SIte submltted by EPA and
subject fo publlc comments g .

Ratlo — the relatlonshlp in quantlty amount or 3|ze between two or more thmgs
Reactlve —one of four categones of hazardous waste, substances capable of

- changing into something else in the presence of other chem|cals usually vrolently or-
producmg a hazardous by-product : v , A

Recharge Areas — areas where mflltratlon to aqurfers occurs ,'

o Record of Declslon (ROD) —a publlc document that explams the cleanup method that .
will be used at a Superfund srte based on EPA studles pubhc comments and o
communlty concerns : o o

Recyclmg — the reuse of products or by—products or other matenals that could become T
- wastes |f discarded mstead ‘of bemg used . S : S

‘ Relatlve Abundances — measure of the populatlon of one spemes in an ecosystem as
compared to other species within that same ecosystem; number of individuals in any
glven specnes compared to the total number of mdlwduals in the communlty )

Release — when a hazardous substance goes from a controlled condltlon (for example, '
inside a truck barrel, storage tank, or landflll) toan uncontrolled condltlon in the air,
water or land : : o

. Resndual Contammatlon - contamlnants left: at a Slte after the risks posed by the S|te
- have'béen reduced and the site no longer threatens people or the envnronment or that
currently is not possnble to remove . - , . :

Resource Conservatlon and Recovery Act (RCRA) —a Federal Iaw that authorizes

"EPAto set standards for companies producmg, handllng, transportlng, stormg, and . B ‘

- . disposing of hazardous waste -




Response Action — an action taken by EPA or another Federal, state, or local agency
to address the risks posed by the release or threatened release of hazardous
substances — generally categonzed as Emergency Responses Early Actlons and
Long-Term Actrons

Responsible Party — a person or business that is responsible for a hazardous site;
whenever possible, EPA requires Responsible Parties, through admrnlstratrve and legal
actions, to clean up the sites they have contamlnated

Risk — likelihood or probability of injury, disease, or dea{h

Runoff — the amount of precipitation that runs over the ground surface and returns to
streams, rivers, or other surface water bodies. It can collect pollutants from air or land
and carry them to receiving waters

Safe Drinking Water Act (SDWA) — a Federal law that authorizes EPA to set national
standards for drinking water and glves EPA authority to control the drsposal of
hazardous waste into groundwater

Sampling — the collection of representatlve specimens analyzed to charactenze site
conditions :

Saturated Zone — an underground geologic layer in WhICh all pores and fractures are
filled with water ’ . . r

Saturation — the degree to which a geologic formation is filled with water ; .

Site Assessment — the process by which EPA determines whether a potentral
Superfund site should be placed on the National Priorities List (NPL); it can consist ofa
- Preliminary Assessment (PA) or a combmatlon‘of a PA and a Site Inspection: (Sl)

Site Cleanup — see Cleanup

Site Discovery — see Discovery

1

Site Inspection (Sl) — a technical phase of the Superfund process, following the
Preliminary Assessment (PA), during which EPA gathers information (including sampling
data) from a site needed to score the site using the Hazard Ranking System (HRS) to
determine whether the site should be placed on the National Priorities List (NPL)

Solvents — chemical products that are used to dissolve other compounds; typically
found in cleaners and used in petrochemical processes

Sorption — a process in which something is taken up and held; as used in the’
Superfund Program, sorption refers to technologies that use a sorption agent that
attracts, takes up, and holds hazardous waste for removal




" Source Reduction — the design, manufacture, or use of products that in some, way -
reduces. the amount of waste that must be disposed of; examples include reuse of by-.

products reducing consumptlon extendlng the useful Ilfe of a product and mlnlmlzrng .

matenals gomg into productlon

Source'Separatlon — the segregationof hazardous materlals from nonhazardous -

- . materials to reduce the volume of hazardous waste that must meet special removal =~

- and disposal requirementS' it is a method uSed by industry to control costs

Specles Rlchness — number of specres ina commumty

i

| ‘;Superfund — see CERCLA

Superfund Trust Fund —a publrc trust fund created wuth passage of the ' e
‘Comprehensive Environmental Response, Compensatlon and Liability Act- (CERCLA)
' m 1980 to be used to help- pay for the cleanup of abandoned hazardous waste sites

o Surface Impoundments — lmed ponds stonng hazardous wastev |

. Surface Water — bodies. of water that form and remam above ground such as lakes, ;
ponds rivers, streams bays, and oceans ' . :

Techmcal Assnstance Grant (TAG) e funds glven to communltles for the purpose’ of '
hiring advrsors to lnterpret technlcal information related to the cleanup of Superfund
srtes . i - ,

Toxic — ponsonous

' Toxic Substances Control Act (TSCA) — a Federal Iaw that empowers EPA to
require the chemlcal lndustry to test chemlcals and prowde safety mformatlon before :
“they are sold : :

Toxwology _— study of the effects of porsons in llvmg orgamsms

Transplrat|on — a part of the hydrologlc cycle in whrch water vapor passes out of
living organlsms through a membrane or pores :

' Treatment Technologies — processes applled to hazardous waste or contamlnated ‘ “'
materials, to permanently alter their condition through chemical, bxologrcal or physical
means and reduce or ellmlnate their danger to people and the. envrronment

: Unconfmed Aqunfer _— an aquifer not bound by confmlng matenal

: Underground Storage Tank —an underground tank stonng hazardous substances
Loor petroleum products . :




Unit of Measure — a predetermmed quantlty (as of Iength time, or heat) adopted as
a standard of measurement | » | : ‘

Unsaturated Zone — an underground geologlc layer in whlch pores and fractures are
filled with a combination of air and water

Volatile Organic Compounds (VOCs) — organic (carbon based) compounds that
evaporate at room temperature :

Waste-to-Energy Incinerator — a process unit designed to burn solid, liquid, or
gaseous materials under controlled condmons to reduce waste volume and produce ’

energy

Water Table — the upper limit of a geologic Iayer wholly saturated with v'vater

Water Table Aquifer — an unconfined aqun‘er in whlch the water table can rise and
fall

Well — a hole sunk into the ground to reach a supply of water

10
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Suggested Reading |

These suggested.readings‘—books, periodicals, and other material‘s—prov_ide further
information on the topics discussed in the Haz-Ed materials. Each reading is cross-

" referenced to the most appropriate Haz- Ed warm- ups, actrvntles and grade levels. The

abstract provides a thumbnail sketch of the resource A llmrted number of Spanlsh-

| r language documents are included.

The documents listedare available from local public, school, or university libraries or,
where noted, available free of charge from the referenced sources. EPA also offers

‘other documents on selected Superfund and RCRA topics for purchase. For more
_ information on available documents, please call the RCRA/UST, Superfund, and EPCRA

Hotline at (800) 424-9346, between 9:00 AM and 6:00 PM (EST). Free documents '

- avarlable through the Hotlme wrll take three to five weeks to arnve

Each entry in thrs lrst is presented in the followrng format

Reference,. - - o o v T v'Suggested Grade Level T
Abstract - - S .+ Related Warm-Ups | @[
B ' o lSeIated Actiyitles (A)

Reciclemos en Casa: Guia Préctica para Reciclar en el Hogar (Recycling - g
-at Home: A Practrcal Guide): Clean Pearland. g . @ 5
" Provides lnformatlon on recyclmg household wastes rn Spanrsh - s .@,1,3,.11, :
Available from Clean Pearland (21 4) 485-2411 extensnon 227. ' .

Hazardous Substances: AReference Berger Melvin; Hlllsrde NJ: Enslow ’
Publrshers (1986); 128 pgs. . :

A plain- language drctronary provudmg a general understandlng of

A hazardous substances, with entries on field terms, federal laws and

: agencnes hazardous substances, and selected chemlcal accidents. The

" _entry for each chemical describes its composition and nature; how' it is <
used ahd produced, where it is found, and health effects information.
Covers specific chemicals and elements (e g., toluene, mercury) as well
as broader categones (e G- heavy metals) : .

+

“Supetfund Reauthorization Opens Door to Change  Clay, Don Nattons ' _‘ ”
Cities Weekly; 15: February24 1992;p.5. @15

This article from Don Clay, the former U. s. EPA Assrstant Admrmstrator  ® 612
Jfor the Office of Solid Waste and Emergency Response, summarizes the S ’
accomplishments, successes, and shortcomings of the Superfund . -

program in light of pending program reauthorization.




Suggesied Reading

Reference, : . Suggested Grade Leve! |G

Abstract , ' L Related Warm-Ups | W)
‘ . ' : ’ Related Activities @

M_g,a_gg 'Cohen' Gary and John 0} Connor ed.; Washlngton
D.C.: Island.Press (1990); 346 pgs.

Although activist in tone, this book contains two chapters providing useful '

general information. Chapter four describes how to obtain information on
hazardous chemicals used and hazardous wastes generated in a
community, highlighting EPA’s Toxics Release Inventory (TRI) and the
Freedom of Information Act (FOIA) process. Chapter seven addresses
federal laws designed to prevent or limit pollution of the environment:
EPCRA, Superfund, and RCRA.

“Is Your School a Dumping Ground? Hidden Hazards You Can Identify
and Eliminate;” Cronin-Jones, Linda; The Science Teacher; 59:
October 1992; p. 26-31.

This article describes an experiment science teachers can use to
illustrate how common hazardous wastes are. Student teams discover
and identify where hazardous substances (e.g., cleaners and solvents)
are stored and discuss safe disposal options and less hazardous product
alternatives. Available from the National Science Teachers Association,
(703) 243-7100.

Garbage and Recycling; Gay, Kathlyn; HI"Slde, NJ: Enslow Publishers
(1991); 128 pgs.

Provides information on garbage generation, highlighting the problems
created by the waste and promoting recycling as a partial solution to the
problem. Extensive discussion of recycling paper, scrap metal, plastics,
tires, and other materials. Chapter seven examines the management of
hazardous waste, discussing RCRA, TR, and Superfund. Pages 75-77
concentrate on how household hazardous wastes contrlbute to the
problem and discuss solutions.

Water Pollution; Gay,'Kathlyn; New York: Franklin Watts (1990); 144 pgs.

Discusses threats to water resources from several pollution sources.
Chapter two discusses in detail threats to groundwater from industrial,
municipal, urban, and agricultural sources as well as leaking landfills and
hazardous waste dump sites. Pages 20-21 discuss how pollutants from
various sources get into the groundwater and what happens to them.
when they get there. Students with a basic understanding of
groundwater will find this discussion useful.

@ 6

@123 ,

5,6,9




Suggested Reading S o S ‘ ' J@‘
" |Reference, . =~ o Suggested Grade Level TR | ‘
" {Abstract - . L R S Related Warm- Ups 1

Related Activities

: “Nelghborhood Prepares to Move for Cleanup of Toxic Black Goo;”
- Haldane, David; Los Angeles Ti Tme June 28, 1994; P A3.

Provxdes a good case study of how a Superfund site is created
demonstratlng how contamlnated sites can develop over many years

’ “Hazardous Wastes at Home Handle With Care Consumer Flegort 59
February1994 p.101. .. - . - . I ;

Usefut article detanllng the types of hazardous wastes commonly found in
. the home, how they should be managed, and less toxic alternatives to -
“common household products (e.g., cleaners solvents pollshes) Part of
- a Iarger sectlon on recyclmg ,

Our Endangered Pianet: Groundwater Hoff Mary; Mlnneapohs MN
Lerner Publlcatlons (1991); 64 pgs.. -

Discusses i in s:mple terms the basics of groundwater where it is found

o _ how it fits into the water cycle how it is used, and how it is poliuted. A o
) L * glossary provides basic groundwater terms. Includes examples of young :
" ‘ ' people lnvolved in groundwater’ protectlon T ) |

, “Usmg the Allium Test to Detect Envrronmental Pollutants, Kendler Barry'  EEEET)

and Helen Korltz The Amengan Brology Tegghe 52: September p S
1990p372 o A o

" Describes a smence experlment students can conduct o learn about the
* detection of pollutants in organisms.- Available from the Natlonal
- Association of Blology Teachers, (703) 471-1134.

Managmg Toxic Wastes Kronenwetter Mlchael Englewood Cllffs NJ:
Julian. Messner (1 989); 118’ pgs : - :

- An excellent broad- based mtroductlon to the management of hazardousv
.. .. . wastes, including chemical and elemental hazards horror stories of .
R hazardous waste dlsasters causes of the problem, and what steps are
' - being taken to solve the problem and prevent future disasters. Chapter
. two covers the story of the Love Canal, NY, hazardous waste dump,
l rncludlng the origins of the problem how the community was affected, .
* and what the government did to correct the problem Chapter five
examines the parties — public; private, and individual — who contribute to-
" the creation of hazardous waste sites. Chapter seven explains =
o ‘ regulatory efforts undertaken by the federal government to deal with the -
’ o . management of hazardous wastes, including RCRA and EPCRA.
‘ " Chapter eight is devoted entirely to the Superfund program its genesas
-development and progress ' .




Suggested Reaglirlg ,

| Abstract : ‘ L - Related Warm-Ups W
4 " Related Activities @

Reference, Suggested Grade Lével ##

The Future for the Environment; Lambert Mark New York: Bookwrrght 7-9 -
Press (1986); 48 pgs. : | ,

Provides a basic perspective on how pollution issues may be dealt with
in the students’ future, presenting a forward-looking discussion of
environmental problems, causes, and possible solutions. Does hot
directly deal with hazardous waste disposal or chemical accidents.

Technological Risk; Lewis, H.W.; New York W.W. Norton & Co (1990)
353 pgs.

Discusses the nature of risk and risk assessment, examples of risk, and,
briefly, general rules of statistics and probability. Provides information to
allow students to distinguish between perceived and actual risks posed
by different activities, substances, and occurrences. Includes clear,
basic technical discussion of the science of risk assessment and how
governments use the information to protect public health and welfare.
Includes two chapters on the risks posed by hazardous chemicals.

7 Naar, Jon New Yorki Harper & Row (1990); 338 pgs.

A guide to citizen action to help prevent environmental pollutlon

Chapter two addresses hazards posed by mismanagement of hazardous
waste, including chemical accidents, and a description and critical
assessment of the Superfund program. Examines U.S. environmental
laws, including RCRA, Superfund, and EPCRA. Chapters include a list
of actions citizens can take.

“A Superfund Success: Toxic Texas Lagoon ‘Bio’-Cléaned;” Pendelton,

Scott; The Christian Science Monitor; November 4, 1994; p. 7.
Provides good contrast to more criticai articles on Superfurid. It

discusses a Superfund site cleaned up by a cooperative venture of ‘
responsible parties, and includes discussion of innovative technologies.

Living in a Risky World; Pringle, Laurence; New York: Morrow Junior
Books (1989); 105 pgs. ‘

Discusses the concept of risk in very basic terms, such as the risks
entailed in living daily life, with only limited discussion of the science of
risk assessment. Chapter three deals with identifying hazards and
measuring risks (largely through examples), how scientists assess the
nature and probability of a risk, and how that probability is
communicated. Includes a potentially disturbing plcture of a scientist
injecting a rat. Chapter four looks at how the government uses risk
assessment to create laws and regulations to protect the public.

4




Suggested Reading

-

‘ % _ Reference,'.,j, ' o L E ‘ X S'uggestedGradeLevel‘ i
‘ l Abstract . - R R . Related Warm-Ups

Related Activities

Envnronmental Polltrcs and Polrcy, Second Ed|t|o Rosenbaum Walter
LAy Washlngton D.C.: CQ Press (1991); 336 pgs. -

© This book exammes the formulatlon of envrronmental pohcy Chapter
seven and pages 44-52 discuss the management and regulation of
hazardous wastes, including the structure, successes, and failures of
kSup'erfund and RCRA. Chapter five critically examines risk assessment,

. from the scientificbases to regulatory applications. There i is brief
discussion of groundwater (pp. 41-43, 202-206) which provrdes useful

. information on specific sources of groundwater contamination and the'
various agencies mvolved in protectrng groundwater Pages 97-1 08 list

" the various Federal agencies responsrble for envrronmental protectlon
and dlSCUSS ‘how they work :

- Boletrn Ambiental: Las Alternatlvas Menos Toxicas AEnvr'ronmental

~ Bulietin: Less Toxic Alternatives to Household Cleanlng Products)

e . Texas Natural Resource Conservatlon Commlssron

o Descrlbes less hazardous alternatrves to standard commerc1al '
. " household cleaning products in Spanish. Available from the Clean Texas
‘ 2000 lnformatlon Center (800) 648-3927 ' . ‘

1993 Toxrcs Release Invento:y Publrc Data Release, Executlve Summary'
1995 u.S. EPA; 745-5-95-001. , . T

" Summanzes natronal and state data for 1993 lncludes an overvrew of
the TRI program, the quantity and type of chemicals released into the
. environment, and an assessment, by environmentall medium, of which -
~ states had the largest releases. Available free from the RCRA/UST
"Superfund and EPCRA Hotline, (800) 424-9346 ‘ : ‘

1993 Toxrcs Release lnvento:y Publlc Daia Release, State Fact Sheet
U S EPA 1995 745- F-95-002 S -

Provides 1993 toxic_ release data by state 1ncludmg the top five - -
. chemicals released into the environment and the top ten releasmg

. facilities for each state. Available free from the RCRA/UST Superfund
‘and EPCRA Hotllne (800) 424-9346. - .

_Characterrzatlon of Munlcrggl Solrd Waste in the Umt_ed States 1994 -
Update, Executlve Summam U.S. EPA; 1994; 530- S 94-042.

Summarizes a study of munrcrpal solid waste {(MSW) that includes data

L “from.1960 to 1993. Summary characterizes MSW generatlon and
v " management to the year 2000. Available free from the RCRA/UST

', ‘Superfund and EPCRA Hotline, (800) 424-9346.

T




Sﬁggested Reading

Reference, : | Suggested Grade Level B

Abstract ‘ . Related Warm-Ups @
Related Activities @ A

Chemical Releases and Chemical Risks; U.S. EPA; 1989; 560-2-89-003.

Explains how the Toxics Release Inventory (TRI) can be used to
understand chemical risks faced by a community. Available free from the
RCRAJUST, Superfund, and EPCRA Hotline, (800) 424-9346.

Chemicals In Your Community: A Guide to EPCRA; U.S. EPA; 1988;

550-K-93-003. ' ' ‘ @ 1.4
An introductory guide to the EPCRA program. Available free from the 1® 1,57
RCRA/UST, Superfund, and EPCRA Hotline, (800) 424-9346. : o :
Consumer's Handbook for Reducing Solid Wgs;e, u. S EPA 1992; e
530-K-92-003. @ 2
Discusses amount and types of wastes generated by the average @ 13,11

household, both municipal solid waste (garbage) and household
hazardous waste. Tips on recycling and safe handling of hazardous -
wastes are included. Available free from the RCRA/UST, Superfund, and
EPCRA Hotline, (800) 424-9346. Also available in Spanish.

Bg§ nesses Dg u. S EPA; 1990 530 SW-90 -027.

For 18 common small businesses, delineates the types of hazardous-
substances commonly used in that industry. A useful tool for determining
the types of hazardous wastes generated by the businesses in the
students’ community. Available free from the RCRA/UST, Superfund,

and EPCRA Hotline, (800) 424-9346.

Facility Pollution Prevention Guide; U.S. EPA; 1992‘5:EPA/600/R-9‘2/0_88.

Explains in detail how manufacturing and other facilities can reduce the
amount and toxicity of wastes they produce. Designed for facility '
managers and pollution prevention officers, this document provides
additional insight into steps that facilities can take to reduce poliution.
Available free from EPA’s Office of Research and Development (ORD)
(51 3) 569-7562.

rdous Substances In Our Environment: A Citizen’s Guide to

Understanding Health Risks and Reducing Exposure; U.S. EPA;
1990; 230-9-90-081.

Discusses development and application of risk and exposuref
assessments and how the government and community organizations can
reduce that risk. Available free from the RCRA/UST, Superfund and

EPCRA Hotline, (800) 424-9346.




B Sugg'ested Reading

.J{‘

-Reference

A , e . - . ‘ Sugg_est‘edGradeLevel Py
| Abstract .~ ' I . Related' Warm-Ups

~ Related Activities

e Household Hazardous Waste Manaoement A Manual for One Dav 7
‘ Communlty Collection. Program "U.S. EPA; 1993; 530-R- 92 026.

'Helps communities plan for one-day, drop -off household hazardous
waste (HHW) collection programs. Provides community leaders’ wnth ’

gurdance on all aspects of planning, organlzmg, and publicizing an HHW . ‘
collection program.. Available free fifom the HCRA/UST Superfund and :. -

- EPCRA Hotllne (800) 424 9346 i

' Household Hazardous Waste Steps to Safe Management U. S EPA
1993; 530- F-92—031 g : v r v

Descnbes household hazardous waste and the dangers of i rmproper
dlsposal Urges homeowners to reuse, recycle, and properly manage
, household hazard wastes. Avallable free ffom the RCRA/UST,

. Superfund, and EPCRA Hotllne (800) 424-9346 o

1993 Blennlal RCRA Hazardous Waste Regoﬂ, Executlve Summa[y u. S.j o

EPA 1995 530-5-95-039.

’

: Summarlzes EPAs report based on 1993 data collected from hazardous

waste large quantity generators and treatment, storage, and disposal
~ facilities. Includes information about generation, management, and final
 disposition of hazardous waste regulated by RCRA. Available free from-
the RCRA/UST Superfund and EPCRA Hotline, (800) 424-9346

SAFlA T'tle IIl Fact Sheet U.S. EPA 1993 550—F—93 002

Thls fact sheet summanzes the Emergency Plannlng and Commumty
" - Right-to-Know Act (EPCRA) program. Available free from the RCRA/
UST Superfund and EPCRA Hothne (800) 424-9346

- El Programa de Superfund Guna Cludadana de Programa de Sugerfund |

- de-la EPA; U. S EPA 1994; EPA 540 K-94 002 PB 95 963205

A, Spamsh language version of the pamphlet summanznng the Superfund‘ o

. program and process that is.included in the Haz-Ed materials package. -
'The document is avallable free of charge from NTIS, (703) 487-4650.

Enwronmental Pollcy in the 1990s, second edltlo Vlg, Norman and .
. Michael E. Kraft ed Washmgton D.C.: CQ Press (1994) 422 pgs

. Discusses how publrc envrronmental pollcy has changed since the '
- 1970s, and where it'is headed. Examines the relationship between
federal and state envnronmental attitudes, policies, and regulations..
"-Discusses the development of the current Federal/state power -
relatlonshlp, and predlcts the Ilkely consequences of transferrmg ,

7“,'
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Suggested Reading

Reference, _ ' Suggested Grade Level o] '

Abstract . _ Related Warm;Ups @
Related Activities @

regulatory authority to states. Examines different methods of evaluating
the successes and failures of major environmental policy initiatives,
including a critical assessment of the Superfund program. Provides an
excellent and sophisticated discussion of risk-based decisionmaking,
including a good explanation of the elements of a risk assessment and-
how regulators act on those assessments |n maklng laws, policies, and
site-specific determinations.

Water: No Longer Taken For Granted; VonBrook Patricia, et -al, ed 9-12
Wylie, TX: Information Press (1 989) 92 pgs. @ 6
Provides a broad assessment of water and water poliution, including the - @ 1,2,5,6

nature of water, where it is found, how it is used, and how different types
of water pollution affect the environment and humans. Explains the
nature and uses of groundwater in an easy-to-understand fashion,
discussing groundwater flow, aquifers, and characterization and common
sources of groundwater contamination, using tables and maps to
illustrate and develop main ideas. Pages 44-47 address groundwater
pollution from hazardous waste sources, including Superfund sites.

In a rd: A Guide to Understanding Pollution and its Effects;
Wagner, Travis; New York: Van Nostrand Reinhold (1994); 320 pgs.

This exceptional book examines different types, sources, and effects of
pollution, using a simple, accessible question and answer formatto
explain the many aspects of environmental pollution and what activities
can be and are undertaken to remedy the problem. Chapter 3 provides'
an excellent discussion of the nature and activity of groundwater,
examining the diverse sources of contamination and explains how
contaminated groundwater is cleaned up and the impediments to such
remediation, providing many clear and helpful graphics to illustrate key
points. Chapter 5 gives extensive treatment to the facets of waste
management: identification, storage, treatment, and disposal. The
Superfund process is clearly explained on pages 139-142. Chapter 8
lists the sources of household pollution affecting human health both
within and outside the home. Appendix | lists health effects for almost
100 different substances, from asbestos to gasoline to toluene.

“Going Around in CERCLA;” Waite, David; American City & County; 108:
August 1993; p. 58. ‘

A case study of Superfund liability and cost recovery, controversial
issues in the Superiund program. Includes discussion of how household
hazardous wastes contribute to potential Superfund sites. :
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Com‘ac’rs & Resources

'Whlle many toplcs related fo hazardous waste and the Superfund Program are.

. discussed and explained.in the Haz-Ed materials and in the suggestlons for further
~ reading, you may have questlons that are not addressed, or need additional resources-

t

- to support classroom activities. The following list of contacts and resources may help t
' ‘you answer these questlons and Iocate supplemental resources. ’

- '_EPA Reglonal Superfund Communlty Involvement Coordmators .

Region 5 (312) 886-6685 '

., San
Francisco

. Y
N

tEPAs Commumty Involvement Coordmators can provnde you thh lnformatlon on local b
- Superfund sites, the location of the administrative records for local Superfund sites, date

and Iocatlon of local public meetings, and ways in which a citizen can file' a petition to

- have a potentially contaminated site myestlgated Each EPA Region has a coordinator:*

Region1 (617)'_565-_3425_’“ . Regionb (214) 665-6617’“' . “
" Region2 (212) 6373675 L Region7 (913) ‘551-7,,0'03,1‘

" Region3 (215) 597-9905 o _‘Region‘s‘:‘;(303')312-'6'606,‘_' "

Region 4 (404) 347-3555 xsze4 - " Region s (415) 7442175

: f'Reglon 10 (206) 553. 1272,,'

" EPARegional Offices

Seattle




State Hazardous Waste Offices

Your state’s hazardous waste office can give you lnformatlon about hazardous waste 3 l
management programs in your communlty »

AL  (334) 271-7737 . “

AK  (907) 465-5168 - NE (4024714217

AZ  (602) 207-4105 NV (800) 882-3233

AR  (501)682-0831 ' 'NH  (603) 271-2942

CA  (800) 618-6942 ~NJ  (609) 633-1418

CO  (303) 692-5575 NM  (505) 827-43’08 -
CT  (203) 424-3023 NY  (518)485:8988
DE  (302)739-3689 NC  (919) 7332178

DC  (202) 645-6080 x3011 ND  (701) 328-5166

FL  (904) 488-630(? OH  (614)644-2044 - . .
GA  (404) 656-7802 OK  (405)271-5338 -
HI  (808)586-4235 OR  (503)229-5913° =
ID  (208) 334-5898 PA ‘(717) 787- 6239 o
L (217) 785-8604 RI ‘(401)277-2797 B
IN  (317) 232-4417 SC  (803) 896-4171

IA  (913) 551-7058 SD  (605) 773-3153

KS  (913)296-1608 TN (615) 532-0780

KY (502) 564-6716 - TX (512) 239-6592

LA  (504) 765-0272 utT (801) 538-6170

ME  (207) 287-2651 VT (802) 241-3868

MD  (410) 361-3345 - VA (804)698-4199

MA  (617) 292:5574 WA (360) 407-6758

Ml (517) 373-8410 WV  (304) 558-5929

MN  (612) 297-8512 Wi (608) 266-2111

MO  (314) 751-3176 WY  (303) 293-1790

MS  (601)961-5052 "

CMT

(406) 444-1430




' RCRA/UST, superfund,' and EPCRA Hotline

Thls free hotline can provrde both teachers and students wnth mformatlon about EPAs

: programs under RCRA, EPCRA, and Superfund. Hotline staff can answer specific

, questlons about Superfund sites and EPA's cleanup requirements; order documents

related to RCRA, UST, EPCRA, and Superfund; and refer callers to appropriate numbers

for questlons related to other program areas. Call (800) 424-9346 between 9 00 am and
'6:00 pm

,’N_a‘t'ional"Te‘c';hni'cahl Information Service (NTIS) SRR

NTIS provides many of the documents published by EPA for public purchase. To receive
. afree catalog of available documents, call and request the Compendium of Superfund
- Program Publications (PR-980). Call (703) 487-4650 , fax (703) 321-8547, or write .
,Natlonal Techmcal Informatlon Servnce, Sprlngfleld VA 22161 :

,,En\riroseape Edueational Table Model e

" This model of different types of geological systems offers children of all ages an
" interactive educational experience as they learn about water pollution’s effects on the
‘enyironment. Models cost between $199 and $829 and take 4 to 6 weeks for dellvery
: To recelve a brochure or order a model call EnVIroScape at (703) 51 9-2180.

Educati’onat Videos |

. The Envrronmental Response Center offers numerous free educatlonal videos that cover
‘a wide variety of topics related to hazardous waste management and the Superfund
Program. For more mformatlon about the vrdeos or to place an order, call )
' (800) 999-6990 :




Internet Sites

The Internet is a good source of easy-to-access information concerning the Superfund
Program and issues related to hazardous waste sites. The following Internet sites relate
to topics discussed in Haz-Ed, and can be accessed using their World Wide Web
addresses.

Consumer Recycling Guide

http://www.best.com/” dillon/recycle/

Provides extensive information on recycllng-related topics and lists local recycling sites
in the United States.

EPA Homepage

http://iwww.epa.gov

Presents EPA information available through the Internet. Documents available for
downloading include press releases, speeches, fact sheets, new regulatlons and other
materials.

EcoNet’s Environmental Education Directory

hitp://www.igc.apc.org/igc/www. enved html

Contains links to dozens of enwronmental education sites, covering a W|de varlety of
topics.

Grand Challenges in Groundwater Remediation
hitp://www.isc.tamu.edu/PICS/PICS.htmi

Features dramatic graphic display of groundwater contamination.

Links to State Homepages

http://www.globalcomputing.com/states.html

Contains links to each state homepage Wthh prowdes access to state government
departments ‘or agencies that run environmental programs.










© This Is Superfund

A Clhzen s Guude fo
EPA's Superfund Program

Unlted States Enwronmental Protectlon Agency
- Office of Emergency & Remedial Response
' ; Washington; DC 20460




Introduction
If there is a Superfund site in your neighborhood, you are probably wondering, “What will -
happen?” and “What can | do?” Hazardous waste sites pose threats to human health -
and natural resources. The Superfund Program cleans up these sites to protect people
and the environment, and to return the land to productive use. This brochure will give
you a better understanding of the Superfund process and how you can become
involved. : : :

What Is Superfund?

Years ago, people did not understand how certain wastes might affect our health and the
environment. Many wastes were dumped on the ground, in rivers, or left out in the.
open. As a result, thousands of uncontrolled or abandoned hazardous waste sites were ]
created. Some common hazardous waste sites include abandoned warehouses
manufacturing facilities, processing plants and Iandfllls . -

In response to growing concern over the health and enwronmental risks posed by
hazardous waste sites, Congress established the Superfund Program in 1980 to clean
up these sites. The Superfund Program is administered by the U.S. Environmental
Protection Agency (EPA) in cooperation with individual state and tribal governments.
Superfund locates, investigates and cleans up certain hazardous waste sites throughout
the United States. The Superfund trust fund was set up to help pay for the cleanup of
these sites. The money comes mainly from taxes on the chemical and petroleum
industries. The trust fund is used primarily when the companies or people responsible
for contamination at Superfund sites cannot be found, or cannot perform or pay for the -
cleanup work.

How Are Superfund Sites Discovered?
Hazardous waste sites are discovered by local and state government
agencies, businesses, the U.S. EPA, the U.S. Coast Guard, and by
people like you. You can report emergencies resulting from a release
of a hazardous substance to the National Response Center Hotline.
To report an emergency, you should call the hotline at
1-800-424-8802. This hotline is operated 24 hours a day, 7 days a
week. You can report potential hazardous waste sites or problems to
your state and local authorities. They are listed separately in your
phone book.




. What Happens When There ls R
A Chemical' = -~ =

Emergencg" o
'A number of the sites reported '
to the National Response -
Center are emergencies and
require immediate action.
Emergency actions are takento
eliminate immediate risks and .
ehsure public safety.
Superfund s first priority is-to -

protect the people andthe -
envuronment near these SlteS

' EPA’s SuperfUnd personnel are
\ ‘on call to respond ata ‘
" 'moment's notice to chemical .. : ,
emergencies, accidents, or . ' - ) i

releases. Typical chemical emergencnes may include train derallments truck accndents
“and mcudents at chemical plants where there is a chemical release or threat of a release

~ tothe envnronment 'EPA may respond or may help state and local authorities deal with

. ..these emergencres ‘quickly. The hazardous materlals are hauled away from the site for
treatment or proper disposal, or they are treated at the S|te to make them safe The rlsk

to the communlty is removed

In an emergency S|tuat|on you and your communlty WI|| be kept mformed of the sutuatlon
and what steps are being taken to ensure your safety. EPA then evaluates the s¢te and
determines whether addlttonal cleanup |s necessary f

SR Whaf Happens To Slfes That Are Not
Emergencies?
~“When a potentlal hazardous waste snte is reported EPA revuews
. the site to determine what type of action is necessary. EPA Iook
- at exrstlng information, inspects the site, and may mterwew

nearby residents to find out the history of the site and lts effects
- on the populatnon and the envrronment <

Many of the sites that are rewewed do not meet the criteria for Federal Superfund
‘cleanup action. Some sites do not require any action, while others are referred to the o
states other programs “other agencres or lndlwduals for cleanup or other actlon o




For the sites that do meet the criteria, EPA tests the soil, water, and air to determine
what hazardous substances were left at the site and how serlous the risks may be to
human health and the environment.

Early Actions are taken when EPA determines that a site may become a threat to you or
your environment in the near future. For example, there may be a site where leaking
drums of hazardous substances could ignite or cause harm to you if touched or inhaled.
In this kind of situation, EPA acts to make sure the problem is quickly addressed and the
site is safe. Typically, Early Actions are taken to: .

* Prevent direct human contact with the contamlnants at the site

* Remove hazardous matenals from the site "

* Prevent contaminants from spreading off the site ‘ .
« Provide water to residents whose drinking water has been contaminated by the site

¢ Temporarily or permanently evacuate/relocate nearby residents.

Early Actions may take anywhere from a few days to five years to complete, depending
on the type and extent of contamination.. During this time, EPA also determines if Long-
Term Action will be necessary.

Parties responsible for the contamination at the site may conduct these assessments
under close EPA supervision. Their involvement in the study and cleanup process is
critical in order to make best use of Superfund resources. EPA uses the information
collected to decide what type of action, if any, is required. ‘

At this point, EPA prepares a Community Relations Plan (CRP) to ensure community
involvement. This plan is based on discussions with local leaders and private citizens in
the community. In addition, EPA sets up a local information file in the community so that
people living near the site can get information about the site. The information file or

“repository” is usually located at a library or public school and contains the official record
of the site, reports, and activities (called the Administrative Record), as well as additional
site-related information.

Who Is Involved In Superfund Cleanups? |
Superfund cleanups are very complex and require the efforts of many experts in science,
engineering, public health, management, law, community involvement, and numerous
other fields. The goal of the process is to protect you and the envnronment you live in
from the effects of hazardous substances

Your involvement is very important. You have the opportunity and the nght to be
involved in and to comment on the work being done.




- TAGs allow communities to hlre an independent expert

“ Techmcal Assustanoe Grant (TAG)

| Program

EPA values your input and wants to help you understand 3
~ the technical information relating to the cleanup of
Superfund sites in your communlty =le] that you can make
lnformed decxswns '

' Under the Superfund Iaw, EPA can award Technlcal
Assistance Grants (TAGs) of up to $50,000 per site.

" to help them mterpret technlcal data, understand. site
" hazards, and become more knowledgeable about the .

different technologles that are being used to clean up -
s1tes ‘

Your communlty group may be ellglble fora TAG if you are affected by a Superfund snte o
thati is on or proposed to be added to the Natlonal Priorities. List. .

. More mformatlon about TAGs is avallable from your Reglonal EPA Communlty o
. Involvement Coordlnator The telephone number for your coordlnator is listed at the end :
_ of this brochure : o :

o

Whaf Is The Nahona| Prlorltles Lls’r’7

" The National Priorities List (NPL) is a published list of hazardous waste sites in the
country. that are eligible for Federal funding to’ pay for extensive, long-term cleanup
actlons under the Superfund program o : : :

How Do The Sltes Gef On The Nahonal Prlorlhes Llsf’7

To evaluate the dangers posed by hazardous waste sites, EPA
developed a scoring system called the Hazard Ranking System
(HRS). EPA uses the information collected during the. assessment
- phase of the process to score sites accordlng to'the danger
they may pose to public health and the environment. Sites that
- score high enough on the HRS are eligible for the NPL Once
a site is scored and’ meets the criteria, EPA proposes that it be
' put on the' NPL. The proposal is published in the Federal
Register and the public has an opportunity:to comment in
writing on whether the site should be included on the NPL. To

obtain more mformatlon on a proposed snte contact your Commumty
lnvolvement Coordlnator ‘ ,




The Superfund Process

The Superfund process begins when a site is discovered.
After EPA screens and assesses the site, the Regional
Decision Team determines if the site requires Early Action,
Long-Term Action, or both. Early Actions are taken at sites
that may pose immediate threats to people or the
environment. Long-Term Actions are taken at sites that
require extensive cleanup. EPA encourages community
involvement throughout the process.

What Happens During A Long-Term
Cleanup?

Early Actions can correct many hazardous waste problems and eliminate most threats to -

human health and the environment. Some sites, however, require Long-Term Action.
Long-Term Actions include cleaning up contaminated groundwater and taking measures
to protect wetlands, animals, estuaries, and other ecological resources. Long-term
cleanups are complex and can take many years to complete. This process is conducted
in several phases that lead to the ultimate goal of cleanmg up the site and providing a
safe environment for the people living near the site. Throughout the process, there is
opportunity for community involvement.

First, a detailed study of the site is done to ldentlfy the cause and extent of

contamination at the site, the possible threats to the erivironment and the people nearby, :

and options for cleaning up the site. ,

EPA uses this information to develop and present a Proposed Plan for Long-Term
Cleanup to citizens and to local and state officials for comment. The Proposed Plan
describes the various cleanup options under consideration.and identifies the option EPA
prefers. The community has at least 30 days to comment on the Proposed Plan. EPA

invites community members to a publlc meeting to express thelr views and dISCUSS the

Plan with EPA (and sometimes state) officials.

. Once the public’s concerns'are addressed, EPA
publishes a Record of Decision, which describes
“how it plans to clean up the site. A notice is aiso
placed in the local newspaper to inform the
- community of the cleanup decision.

Next, the cleanup method is designed to address
the unique conditions at the site where it will be °
used. This is called the Remedial Design. The

design and actual cleanup is conducted by EPA,




‘1

the state, or by the partles responsrble for the contammatron at the site. If EPA does not
“perform the demgn it closely oversees this design phase and.the development of the .
cleanup at the site. When the designi is completed, EPA prepares and distributes a fact o
sheet to the communrty descnbmg the desngn and the actlon that WI|| take place at the -
S|te , . ‘ S
EPA. can supply the equlpment and manpower necessary tocleanup a srte but it may i
take a long time to return a site to the way it was before it was contamlnated ‘Some .

© - sites, due to the extent of contamination, will never return to the way they were priorto - = -
the pollution; however, EPA will make suire that the site will be safe for the people I|V|ng 3 '

o Conclusion

. hazardous waste cleanup program in the world.
- Every.day Superfund managers are involved in

- 'technologles are belng developed to help fmd faster

_ around the site now and in the future EPA regularly monitors every NPL site to make ‘
.., sure it remams safe. If there is any indication that there isa problem actlon will be
L taken to make the site safe agaln .

| ,Who Pags For Superf'und

Cleanup"

© Superfund cleanup is either paid for by the people

- and businesses responsrble for contamination or by -
 the Superfund trust fund. Under the Superfund law,
EPA is able to make those companies and individuals
responsible for contammatlon ata Superfund site

- perform, and. pay for, the cleanup work at the site. 'EPA
negotrates W|th the responsrble parties to get them to -
pay for the plans and the work that has to be done to _ :
clean up the site. If an agreement cannot be reached, EPA issues orders to responsrble
"partles to make them clean up the site Under EPA supervision. . Superfund-ensures that o
the- partles responsrble for the pollutlon pay to fix the problems they created. EPA may
also use Superfund trust fund money to pay for cleanup costs, then attempt to get the
money back through legal actlon : o

EPA’s Superfund Program is the most aggressrve

v cntlcal decisions that affect public health and the
N envrronment They use the best available science’
“to determine risks at sites. New and innovative -

and less expensive ways to cleanup sites.
Wherever possible, old hazardous waste sites. are , C -
being restored to productlve use. Millions of people have been protected by Superfund’s ‘

cleanup activities.

- The Superfund Program has one ultlmate goal to protect YOUR health and YOUR
envrronment Protectmg communmes and the envrronment lS what Superfund is all

o about




EPA Superfund Community Inyolvemenf Ofﬁceé | | ‘

EPA wants to remain accessible'and resﬁonsiVe to your concerns. Our community
involvement staff is available to answer any questions you may have regarding a
Superfund site or an area you think may be a site. Here is a list of the Community
Involvement Offices at EPA’s Regional Offices. ‘

EPA Regional Offices

Boston

Seattle

- New York

Philadelphia -

San
Francisco

2
o

Dallas

Region1 (617)565-3425 ~  Region6 (214)665-6617

Reglon2 (212) 637-3675  Region7 (913)551-7003
Region3 (215)507-9905 Region 8 (303) 312-6600
Region 4 (404) 347-3555 x6264 Region® (415) 744-2175

Region5 (312) 886-6685  Region 10 (206) 553-1272
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Attentlon ' Nancy L. ‘Croh}n o
HAZ-ED EVALUATION FORM ' o | |

Your comments and suggestions are S/ncerely apprecrated He/p usto lmprove this va/ual:ye educat/onal resource by
returmng th/s form by, fax or mall Thank you : .

TELL US ABOUT YOURSELF

Name

~ School or Orgamzatlon _ -
: Address
Phome: . 0 oo R

- What grade and subject do you teach”

o How did you hear about Haz-Ed'7

 Was the ordenng process satrsfactory"

. TELL us ABOUT HAZ- ED

~ How.did you use Haz-Ed'7 A

-

A Y P L S

Which eléments did you use'?"’f'

" Were the rnaterial's appropriate for the age group 'a‘nd‘subject you"teach;?"‘ '

‘What response did Haz+Ed receive from students? -

f',A'ny recomrnendations to improue"Haz-Ed?f -

v . , ;- . - R - r

: 'Have you shared Haz-Ed with other educators"

_“HELP US DO’ MOHVE( LT B Conane e
What other enwronmental educatlon matenals on hazardous waste and Superfund would you fmd valuable’7

' Other squeSttons' or comments'7 PR
B D Please check here |f you would you Ilke to partlclpate in evaluatmg other EPA
| educatlon materlals and actlwtles B S ' ‘

. Fax evaluatron to Attentlon Nancy L. Cronm, (703) 603-91 00 or fold and mall evaluatlon to pre- '
| .prmted address ontheback. . , ‘ | . C | |




_ (fold)

Place First ‘
Class Postage
Here

Nancy L. Cronin

Attn: HAZ-ED S
U.S. Environmental Protection Agency
OERR/CIOC '

401 M Street, SW (5204G)
Washington, DC 20460

(fold)
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